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While much attention is focused on radiation’s effects, L-F has been devel- 
oping products to help control it. 


Our new Electronic Cassette Size Sensing Tray is one. It senses cassette 
size in use, standard or special, 5" x 7" thru 14" x17"... signals dimensions 
to other control equipment furnished by X-ray manufacturers, thereby limit- 
ing the X-ray field. Also, it will indicate when cassette has been omitted. 


It’s a kind of built-in watchdog" for radiation conscious hospitals endeav- 
oring to remain within limits prescribed by the Bureau of Radiological 
Health. Retro-fit may be accomplished on conventional L-F Buckys or 
wherever stationary L-F grid devices are used. 


Specify L-F Size Sensing Tray for your tables. For more information, con- 
tact your X-ray equipment supplier, or write direct. 
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Write today for complete information 
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< When you can bring your film plate closer to the patient and minimize scatter you know 
hy Scholz Spot Filmer is the first choice. 
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top loading spot filmer you know why Scholz is the second choice. 
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third and best choice of the Radiologist. 


Write today for complete information: 


9 Frank Scholz X-Ray Corp. 


464 Hillside Ave., Needham Heights, Mass. 02194 
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Hysterosalpingogram with Salpix Contr 


With Salpix as your contrast medium, your gynecologic pa- 
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CONTRAST MEDIUM 
required with iodized oils. Water-soluble Salpix leaves virtu- Salpix 


ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate saen ce comrams: 
Vict alization. sodium acetrizoate 0.53 g and 


polyvinylpyrrolidone 0.23 g 





Contraindications: Contraindications to hysterosalpingography include the 

-< presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked ceryical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: |f indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. © ORTHO 
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New concepi...newcomfort... 
new high styling... full protection. 


Halsey's brand new Aristocrat Convert-A-Apron is 
the most exciting development in protective aprons 
since we brought you our famous Hi-Style Aprons, 
the first good-looking protective apron. 


The concept is simple... and very clever! The 
Aristocrat Convert-A-Apron is actually two pieces. 
There's a smart, lightweight unleaded "Weskit" — 
or vest — designed to give comfort and a stylish, 
professional look between fluoroscopy periods. Add 
the leaded vinyl apron front and you have complete 
protection during fluoroscopy. 


Both the Weskit and the apron are fitted with Velcro 
tabs, Press the tabs together and they're attached. 
A quick pull and it's off, In seconds. 


Both men's and women's styles come in .25mm and 
„Smm lead equivalents, Choose solid blue or fashion 
prints in a selection of colors for women. Mix and 
match as you prefer. Men's come in matching solid 
blue in regular, long and extra-long, Order 

through your regular dealer, 


MEDICAL PRODUCTS DIVISION 





Take a load off your shoulders with Halsey's new 
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During free periods, W's a 
lightweight unleaded nylon 
"Weskit", Add the attractive 
leaded vinyl apron and 
you're ready for howrosceny. 
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We want to revolutionize the way you 
develop x-ray film. With the new 
Profexray Independent | processor. 
Used with daylight film, it sends 
your darkroom the way of Boston 
tea: straight to the bottom — of your 
priority list. There's no more central 






What you get is sharp, crispfeo 
developed and dry film in ab6ut 2 minutes. 
From aconvenient, table-top processing 
unit that goes virtually anywhere. In your 


radiology department. In an operating 
room. In a hallway, if you must. 


If you're locked into the concept of a 
central darkroom for the time, we still 
can help. With the Independent Il—a 
new, conventional processor that 
delivers 9096 of your top capacity 

for 5096 of the investment. 


These two new film processors are 
another major American technological 
accomplishment. They are two of 
many new Profexray units, each built 
to a key concept that will speed a 
procedure, overthrow an outmoded 
way of doing things, innovate changes 
that can revo/utionize your depart- 
mental efficiency. 


You really should get the details on 
the new breakthroughs in diagnostic 
radiology from your Profexray man. 


Every one is a revolutionary idea. 


[H PROFEXRAY 


Litton Des Pjaines, Illinois 60018 


Litton technology: 
The 2nd American 
Revolution. 
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e i4"x58" VIEWING AREA, © NYLON FILM GUIDES 


READ 5—- 117 x 145 
s TILTING MOUNT 


® FILM ON REELS ON MOBILE BASE 
THE FAST, EASY WAY AVAILABLE 


A new illuminator specially designed to read 14" wide 
films in fong lengths from reels. Units feature fluorescent 
hghting with five 11 x 14" areas and individual control 
of light in each area. Film is pre wound on a reel. 

The reel is inserted into the holder and the film threaded 
through nylon guides onto takeup reel. Turn the handle 
to move the fiim across the viewer from reel to reel, 


Hluminator can be wall mounted or ordered with its 
Own mobile base. 


Cat. No. 711: Hiuminator with 12) two reels 664 W 


E 


10" M, 6-1/8"7. . . . . . $S56500 
Cat, No. 772: Hluminator & mobile base. Base 36" H, 
16" D. fillustrated). . . . $755.00 


Cat, No. 713: Extrareel, $5.00 Ea. 
REQUEST COMPLETE CATALOG. 


The Complete Line of 
X-Ray Accessories 


87-93 JAY STREET 
BROOKLYN, N.Y. 11201 


Telephone: 212-852-6900 
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S. & S. X-RAY PRODUCTS INC. 


OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


. donald 
Elroy 


35 years of integrity 


we purchase ali brand and sizes of used x-ray 
film from anywhere in the United States... and 
we pay the freight cost. 


we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 
shipment. 


our maximum market prices are gauged by the 
metals market and are adjusted continuously to 
reflect full value. 


we offer 12-month, cumulative Incentive Pay- 
ment Bonuses for consistent shipments of used 
x-ray film. You reduce storage problems, earn 
highest weight increment prices. 


MN write for--your computerized, up- 


\ to-the-hour Quotation for Purchase 

Pian that assures you of our 
piedge to give . . . Maximum 
Market Prices. 


DONALD McELROY, INC. 
95723 william street 
rosemont, illinois 60018 
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Here are four ways to handle your 
in-vitro and in-vivo testing requirements. 


IN-VITRO 


LOGIC™ scintillation 
well counter 


LOGIC™ is a simplified in- 
tegrated spectrometer and 
well counter that's easy to 
operate. Most important is 
the LOGICIM unique service 
commitment. When pro- 
blems arise, a unique service 
program goes into action and 
your unit is back in operation 
fast. Every LOGIC is 
built with solid state and in- 
tegrated circuitry to give 
greater reliability and less 
downtime. 


The LOGICT™ symptom de- 
scribing manual allows you to 
pinpoint most service prob- 
lems in minutes. A call to our 
technical representative con- 
firms or corrects your diag- 
nosis immediately. The cor- 


LKB/Wallac 
automatic gamma 
sample changer 


The LK B- Wallac 80000 auto- 
matic sample changer handles 
a large capacity of samples to 
free your skilled staff for 
other duties. It allows long 
uninterrupted automatic runs 
with either uniform or inter- 
mixed samples. 


The sample conveyer oper- 
ates as an endless belt giving 
you fast, safe and secure 
pneumatic handling of sam- 
ples. There are two methods 
for positive sample identifica- 
tion before measurement, its 
position on the conveyer belt, 
and a binary coded cap. And, 
samples are changed in only 
10 short seconds. Data read- 





rect plug-in circuit board or a 
replacement LOGICT™ is air 
shipped to you the same day. 
You're back in operation 
within 24 hours. In short, if 
you have trouble with a 
LOGICTM, we'll repair or re- 
place it with a service loaner 
in 24 hours or less. 





out is supplied in printed 
form or on punched tape. The 
Wallac automatic sample 
changers simple foolproof 
controls allow you to handle 
your needs efficiently and 
accurately. 


IN-VIVO 


GRAPHIC™ 
Rectilinear scanner 


GRAPHIC™ operation is 
simple. The control panel is 
designed for a logical left to 
right set-up procedure. Start 
at the left with Power On and 
work your way in a logical 
sequence to the right of the 
panel to Scan On. GRAPH- 
ICTM two-position film 
cassette allows you to scan 


LOGIC™ 
with uptake module 


By simply adding a medical 
stand and probe with colli- 
mator to either of two 
LOGIC™ models, the 111 or 
121, you're ready for thyroid 
uptake studies. The LOG- 
ICT™M modular concept pro- 
vides add-on capabilities for 
you. Buy what you need when 
you need it. And, you still get 
the unique service commit- 
ment provided only by LOG- 
IC™ | . , when problems 
arise, we'll repair or replace 
your instrument with a serv- 
ice loaner in 24 hours or less. 


ABBOTT LABORATORIES _ 
Radio-Pharmaceutical Products Division 
North Chicago, lilinois 60064 

Health Care Worldwide 

World's Leading Supplier 

of Radio-Pharmaceuticals 


flentesentative fo: Europe Labor-Senoce GmbH, Abt 
fadiogharmatsulika, 6236 Eschborn Ts, Germany, Postfach 1243 


14" x 17" in either direction, 
across the chest or lengthwise 
along the body, GRAPH- 
IC™ will accomodate a 
variety of large scan field re- 
quirements with uniform 
ease, And, GRAPHICTM is 
built to last requiring asg- 


mum of service attention. It's. 


so rugged that we warranty it 


for mobile operation. You * 
have to be tough to wog 


under these conditions. 








And, these instruments come 
from a full-line supplier who 
assures you of a ceutinuing 
Service commifnient! fo. rdin 
and assist your perionos in 
all their needs, It's our privi- 
lege te keep your Abbot! in- 
struments operational, 
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FOR THE RIGHT ANSWER 
WHEN YOU NEED IT 





MAMMOGRAPHY (2nd Ed.) by Robert L. Egan, Emory 
Univ. School of Medicine, Atlanta, Georgia. Updated and ex- 
panded, this new edition presents the basic principles of mam- 
mography as related to breast diseases. Safe, simple, accurate, 
and reproducible, this technique allows an accuracy of diag- 
nosis of breast diseases, particularly cancer, to levels of ninety 
per cent or more preoperatively. Discusses technique, radio- 
graphic characteristics of cancer, appearance of benign le- 
sions, breast specimen radiography, and other important top- 
ics.™. . . a practical . . . thoroughly excellent book.”—The 
American Journal of Roentgenology, Radium Therapy and 
Nuclear Medicine. '72, 526 pp. (8% x 11), 392 il., 51 tables, 
$3580 


HEMATOPOIETIC AND GASTROINTESTINAL IN- 
VESTIGATIONS WITH RADIONUCLIDES: Third An- 
nual Nuclear Medicine Seminar compiled and edited by 
Albert J. Gilson, William M. Smoak, III, and Morton B. 
Weinstein, all of Univ. of Miami School of Medicine. (28 
Contributors) The initial presentations of the program on 
hematology and gastroenterology were concerned with the 
physiological basis of the nuclear medicine procedures. Along 
with several factual fundamental chapters are sections cover- 
ing radiopharmaceuticals, problems in counting and imaging, 
approaches to pathophysiology, and work in progress. Sections 
on the pancreas, liver and spleen follow. ’72, 472 pp. (634 X 
934 ), 301 il., 37 tables, $30.00 


XERORADIOGRAPHY OF THE BREAST by John N. 
Wolfe, Hutzel Hospital, Detroit. Foreword by Wendell G. 
Scott. The mechanics and principles involved in this proce- 
dure are clearly spelled out. Breast anatomy and normal breast 
are discussed, providing a thorough understanding essential 
to achieve the proper technique and correct interpretation of 
the xeromammogram. An up-to-date discussion of benign con- 
ditions, miscellaneous conditions, and malignancies is in- 
cluded. The xeroradiographs included here are accurately 
reproduced in their original blue color for consistency of de- 
tail. A significant and newer method for detecting early can- 
cere of. the breast. '72, 194 pp. (8% X 11), 242 il. (92 in 
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CHARLES C THOMAS e PUBLISHER 
301-327 East Lawrence Avenue 
Springfield * Illinois ¢ 62717 


Complete list of books in this 











Sent on Approval 
In U.S.A. & Canada 


PRINCIPLES OF RADIOGRAPHIC 
EXPOSURE AND PROCESSING 
(2nd Ed., 9th Ptg.) by Arthur Fuchs, 
Rochester, New York. ’72, 304 pp. (7 X 
10), 600 il., $12.50 


DR. W. C. RONTGEN (2nd Ed., 2nd 
Ptg.) by Otto Glasser, Cleveland Clinic. 
"12, 192 pp., 17 il, $7.50 


RADIUM RECIPES FOR CUTA- 
NEOUS CANCER (The Manchester 
Method) by J. B. Howell, The Univ. 
of Texas Southwestern Medical School, 
Dallas. In Collaboration with W. J. 
Meredith and Gerald Swindell. '72, 
160 pp., 49 il., 2 tables, $14.75 


SIMPLIFIED RADIOTHERAPY 
FOR TECHNICIANS by Barbara 
Howl, Wolverhampton, Staffordshire, 
England. °72, 112 pp., 47 il., $5.95 


APPLIED SURGICAL ANATOMY by 
Charles Marks, Charity Hospital, New 
Orleans. Foreword by William D. 
Holden. '72, 608 pp.. 151 il. (16 in full 
color), $22.50 


AIDS TO ETHICS AND PROFES- 
SIONAL CONDUCT FOR STUDENT 
RADIOLOGIC TECHNOLOGISTS 
(2nd Ed., 3rd Pig.) by James 
Ohnysty, Saint Francis Hospital, Colo- 
rado Springs. '12, 176 pp., $6.75 


THE FUNDAMENTALS OF X-RAY 
AND RADIUM PHYSICS (5th Ed.) 
by Joseph Selman, Univ. of Texas, 
Tyler. "12, 552 pp., 259 il, 23 tables, 
tables, $10.50 











field sent free on request 


When it comes 
to patient-film 


Recs 





identification, =... vs. — — 


patient data on special label. 


you cant beat 
the system. 





Step 2. Mount label on 
Chron-l-Sert insertion strip. 





Halsey Chron-l-System. 
= It lets you see the problem 
in a new light. 





New Halsey Chron-l-System provides positive 

patient-film identification in ordinary daylight — 

without opening the cassette or entering the darkroom. 
Chron-I-System is a simple 4-step technique that 

takes only seconds. The system consists of special 

labels, insertion strips, an Exciter and Halsey 

Chron-|-Settes. It’s extremely flexible — can also be 

used with patient "Charge Plate" imprinters — 

and permits positive film identification before or after 

X-ray examination. Chron-l-System requires no 

X-radiation, thus no “burn-out” or "coning cut off”. 

( It eliminates identification printers and minimizes 
the possibility of film misidentification. 

Halsey Chron-I-System. You can't beat it for speed or 
efficiency. Call your dealer for a demonstration today. 


UE) Insert Chron-I-Sert 
into Exciter for a few seconds. 
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i CUSR> UNITED STATES RADIUM CORPORATION Step 4. Place Chron-I-Sert in 
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1425-37 STREET/ BROOKLYN, N.Y. 11218/(212) GE6-1700/TWX 710-584-2358 Chron-i-Sette slot. Remove in 3 S£ 


SSX AS ieee, ux x MY z RT 


£8, 


A OC 


ES 
Maure hr ares 


X 
ione 
deus 





E 


du 











wi 


ERIA 


ed 


HS 
Y 





md 


iov chapa Aa 


M PR 


CÓ 


xs iari 


— s 


— 


ETE 























RE A on E 
à Pe 








IEEE 


—Q€——  — 


phe 


Aui is) 


SUR 





itas A aee LN NEARER 











neret itor ru 


Leh ete Ti yn PAP rai 


v 


aan zie Ane 


—— MM 


? 








— 


p 


gy tana annee mt m tiae sing avere reet enn NAP oe tente 


——————— EG 


and rg a iret ones de ete 


"ien tertie 


UR 








; [x1 [s i ; 
A : E D v no 
i : à E 





AC 


annie 









eee 


avis 


den 














he first beam limitin 
system that works. 


This film was exposed using CGR's new X-ACT beam limiting 
system. Compare this with typical results from other units. 
And you can see there's no comparison. 

CGR has practically eliminated extraneous and off 
focal radiation. We've been able to do this because of sig- 
nificant design changes unique fo our system. Film quality 
is exceptional. 

X-ACT gives you individual indication of field 
dimensions for both X and Y axes. Single lever adjustment 
to any setting for each axis. 

Field illumination light is feather-fouch controlled. 
Light and x-ray field areas are absolutely synchronized. A 
reliable solid state timer is integral and automatically ter- 
minates light at the end of 50 seconds. And its lamp is long 
life, high intensity, iodized quartz. 

X-ACT's total beam filtration is 2.5mm Al equivalent 
with the removable filter and mirror positioned in the x-ray 
beam. Removal of the filter automatically withdraws the 
mirror and limits the generator technique to a safe value. 

X-ACT meets and even exceeds HEW standards. 

CGR's new X-ACT field limiting system has many ad- 
ditional features. Your CGR Sales Representative will be 
happy to explain them. 














CGR MEDICAL CORPORATION | 
2519 Wilkens Avenue, Baltimore, Maryland 21 203, (301) 233-2300 


7 CGR CANADA LTÉE-LTD. 
| 500 Boulevard de |’ Aeroparc, Lachute, Quebec, Canada, (514) 562-8806 
















PLEASE TURN ON 
THE MAIN POWER. 
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The subject of the day is radiographic headstands. 
Our message is simple: You now have an alterna- 
tive. An alternative that is versatile, accurate, easy 
to operate, rock-solid. And most important, one 
that /ooks like the modern, carefully engineered, 
“painless” accessory that it is. May we send you 
complete information on the new Automatic 
seriograph headstand? It could very well reduce 
your patient's anxiety, not to mention your own. 


[H AUTOMATIC SERIOGRAPH 


H o PE ROS ioe ange. dos 4 1$ 
Litton bes Plaines. linos 60018 



















This is Sakura's new QH 90-second 
X-ray film. It has a new polyester base that's 
especially formulated for unprecedented 
clarity, Greater clarity than any other film 
of its type available today. Even Sakura's own 
high-clarity Q-film. 


This means you get ultra-high contrast and extremely 
good definition. Base fog is very low. And the overall effect 
is clearer, sharper, better X-rays. All for no more than 
you're paying now. (QH has the same price as Q). 


Not that money's everything. QH retains all of Q's 

versatility (it can be processed by hand, in 3'/2-minute 
machines, as well as 90-second). And it has all 

of Q's consistently high quality. From box to box. 


Ask Keuffel & Esser about Sakura's new QH. 
Clearly, a better film. 


Keuffel & Esser X-Ray, Inc.. 750 Huyler Street, 
Teterboro, N.J. 07608. in Canada: 
CGR/Canada, Ltd. — LaChute, Quebec 


We just made one thing 
perfectly clear. 





KEUFFEL & ESSER X-RAY, IN 
X-Ray Film and instrumentatic 





Exclusive Distributors 
Western Hemisphere 


} SAKURA 














...you've conquered cancer 
and heart disease, and switched 
to preventive medicine... 


are here today. 


The journey won't be easy. 
You'll have to travel past the 
limitations of your five senses. 
And be extra-familiar with the 
submolecular, as well as the 
intracellular, world. 

We have the instrumentation 
to take you there. For instance, 
Nuclear-Chicago's Pho/Gamma 
Scintillation Camera. It's the 
choice of more than 95% of U.S. 
teaching hospitals and medical 
schools. They like its high 
resolution, ease of patient 
positioning, and its choice of 
12 specialized collimators allowing 
one to switch from routine, 
"bread-and-butter'" imaging to 
highly sophisticated procedures. 


...the tools for getting there 


Our Pho/Dot is the world’s most 
proven rectilinear scanner. Our 
Liquid Scintillation and Automatic 
Gamma Counters embody the 
newest ideas in capability- 
expansion for radioimmunoassay 
and competitive binding tests. 
And we could say equally good 
things about our Pho/Gamma 
Tomocamera, Data/Store 
Playback System, and similar 
products. But that wouldn't 
be modest. 

When the last of the Great 
Plagues that afflict humanity has 


been wiped out, it will be because 


dedicated people have pin- 
pointed the method of attack. 
With instruments like these. 


The future-orient 
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G. D [SEARLE] & CO 
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PUCK 


... ADDS SPECIAL 
:4 PROCEDURE 
==. FACILITIES 
our G.I. room! 
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For the hospital which planned to take up special 
procedures but thought that the equipment was too 
expensive... 


.. . for the hospital which has already one or more 
special procedure rooms but needs increased ca- 
pacity... 

... the SCHONANDER PUCK cutfilm changer with 
auxiliary angio top and optional leg arteriography at- 
tachment presents an economical way to create ade- 
quate angiographic facilities in any gastro-intestinal 
examination room. 


Allows you to take advantage of existing X-ray installation for catheterization under fluoroscopic control and for auto- 
matic serial radiography op the PUCK film changer. Low absorption auxiliary top slides on fluoro table; raises to vertical 
position for space-saving storage when not in use. PUCK vertically adjustable for 2:1 magnification. Optional 5-step leg 
Herjography attachment with automatic kV-reduction and back-tracking capability. 


ICK, with 20 film (14" x 14") capacity and punch card controlled programmer for up to 2 exp./sec., is particularly well 
:uited for abdominal and peripheral angiography. Numerous PUCK installations in the United States have given PUCK a 
reputation for high image quality . . . dependability . . . ease of operation. 


For more information, please contact your local X-ray equipment supplier, or write or call Elema-Schonander, Inc., 699 Lively Boule- 
vard, Elk Grove Village, Illinois 60007. Phone (312) 593-6770. 
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olemens presents 
 asystems-approach 
to radiology. 
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Siemens Tridoros Optimatic. 
A multi-unit system with 
ndividual local unit consoles. 





siemens now offers a way to 
expand radiological facilities while 
at the same time optimizing the use 
of equipment and key personnel. 

The Tridoros Optimatic system 
consists of a single centrally located, 
time-shared master generator with 
an analog computer and three or 
more pushbutton operated local 
consoles. 

A new Tridoros Optimatic 
installation with four examination 


At left: Technician starts automatically timed 
exposure at unit using overtable tube. 


Below: Elements of the Tridoros Optimatic system 
including electronics cabinet (left rear), power 
unit (right rear) and left to right. master console 
and three unit consoles. 


SIEME! 


units usually costs considerably 
less than a similar setup using indi- 
vidual generators. But the major 
advantage of the new system Is 
in the way it cuts to a minimum the 
number of decisions and adjust- 
ments the operator has to make to 
get optimum results. 

Technicians can now handle 
a much greater patient load while 
producing consistently superior 
radiographs. 





Consoles are“human-engineered” 
to provide organ-related 
pushbutton exposure control. 





Unit console #1. 





X-ray unit #1. 





Unit console #2. 
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vos P) X-ray unit #2. 





Cae 
Electronics 
cabinet 





in 
and power unit. 


Unit console #3. 


Master console. 





| X-rav unit #3. 


A Tridoros Optimatic unit 
console is set up in the immediate 
vicinity of each examination unit 
So that technicians are close to their 
patients. 

To set the exposure at one of 
the consoles, the technician 
pushes one of the seven organ- 
related buttons. This automatically 
selects the kV, focal spot, screen 


At left: A Tridoros Optimatic setup consisting of 
three examination units with their individual 
consoles. Any unit can also be operated from the 
master console at lower right 


Below: [Technician prepares for exposure by 
pushing desired organ-related button. 








SIEME! 


combination and film blackening 

needed for the particular type of 

exposure to be made. 
These unit console panels 

have a number of important advan- 

tages. They make data selection 

simpler than ever before. They greatly 

reduce the possibility of errors. 

And they assure consistently high 

quality radiographs. 





Pushbutton “B” sets Pushbutton “E” sets Pushbutton “D” sets 
typical Bucky table typical Bucky table typical Bucky table 
program for gall bladder, program for ribs 1-7, program for sacrum and 
thin patient: 60kV, high- medium patient: 73kV, coccyx a.p., heavy 

speed screen, small focal detail screen, small focal patient: 73kV, high-speed 
spot, lontomat* center spot, lontomat* center screen, large focal spot, 
chamber. chamber. lontomat* center 


chamher . 


Now x-ray department layouts 
can be planned for optimum use of 
available space. 
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In many cases, where x-ray 
units are operated centrally from a 
console, compromises in the 
positioning of both the console 
and the examination units IS 
necessary. 

With the unit consoles of the 
Tridoros Optimatic system, the lay- 
out can be arranged in a more 
flexible manner. 

In the setups shown below, 
technicians can preset pushbuttons 
either before or after positioning the 
patients. The actuated pushbuttons 


At left: Bucky wall stand and Bucky table with 
paired unit consoles. 


Below: Four consoles are set up near the units 
they control. With this kind of arrangement and 

the automated exposure of the Siemens system. 
technicians can concentrate on patient positioning 


SIEMEN! 


do not interfere with operation of 
other units. Only during the brief 
interval when an actual exposure IS 
being made at one console is the 
use of the generator blocked for the 
other consoles. These exposure 
intervals are visually displayed by 
means of indicator lights on 

each console. 

The new Siemens system per- 
mits the complete decentralization 
of any or all x-ray equipment. This 
is a significant advantage when an 
old installation is being modernized. 





:MENS 


Anew, practical way 
to improve the capability of 
your x-ray installation. 


TheSiemens Tridoros Optimatic 
system cuts to a minimum the num- 
ber of decisions and adjustments 
technicians must make to get opti- 
mum results. Data selection and 
timing of all radiographic exposures 
are completely automated. And 
organ-related programs can be set 
simultaneously on several units. 

The preceding pages will give 
you an idea of how this new Siemens 
system can help you make the most 
efficient use of your radiological 
equipment and personnel. If you'd 
like tO KNOW more, please write (2) Programs for mammography and Bucky 
Siemens Corporation, Medical wall unit are selected while planigraphic 
Systems Division, 186 Wood exposure is made at unit console 
Avenue South, Iselin, N.J. 08830. 








(1) Exposure is triggered for mammography (3) Third exposure is made at unit console 
while programs are selected at planigraphic table controlling Bucky wall stand as programs are 
and Bucky wall stand selected for the other two radiographic units 
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ere the finest general usage film is required, 
use CURIX RP1...the sta ndard of the world! 


urix RPl is the new standard procedures. It combines fine grain, tude, balanced to produce outstand- 
veed, high contrast, 90-second med- high contrast, and exceptional lati- ing image integrity under a variety 


val x-ray film designed for optimum AGF A-G EV AE RT of radiographic and processing con- 
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ssults in all general radiography ditions. 





-NOW AVAILABLE— 


CONSOLIDATED 
INDICES 


VOLUME VII 


embracing 





The American Journal o f 
Roentgenology, Radium Therapy 
and Nuclear Medicine 


Volumes 89-101 (1963-1967) 


Covers some several thousand pages of origi- 
nal papers, editorials, biographical sketches, 
and abstracts of both domestic and foreign 
journals published in THE AMERICAN 
JOURNAL OF ROENTGENOLOGY, RA. 
DIUM THERAPY AND NUCLEAR MEDI. 
CINE for the years 1963.1967. 


Fills a very definite need and will be wel. 
comed by those who have occasion to con- 
sult the Journal during this five-year period. 
Increases the usefulness of your set of jour- 


nals a hundred-fold. 


A Limited Quantity 
Has Been Printed 


Order Your Copy 
NOW 


CHARLES C THOMAS - PUBLISHER ! 
301-327 East Lawrence Avenue 
Springfield - Illinois - 62703 


Send me the volumes I have checked below. I 
understand that orders are subject to the exhaus- 
-tion of available stock. (This order is subject to 
withdrawal without notice.) 


I 
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l 

| 
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I 

Volume II (1938-1942), $10.00 i 
Volume IT ( 1943-1947), $22.50 i 
Volume IV (1948-1952), $23 50 i 
Volume V (1953-1957), $25.00 i 
Volume VI ( 1958-1962) , $23.50 i 
Volume VII (1963-1967), $30.00 j 
| 

l 
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* Volume I (1903-1937) out of print. 
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A PROMISE FROM THE X-RAY DIVISION OF 
HANLEY MEDICAL EQUIPMENT COMPANY 


If you will write for our brochure on X-ray cabinets, 
we feel reasonobly sure you will purchase. 


LOW PRICE & TOP QUALITY I$ THE REASON. 
AMERICA'S LARGEST DISTRIBUTOR OF X.RAY CABINETS, 


HANLEY MEDICAL EQUIPMENT CO. 
5614 South Grand X-ray Division St. Louis, Mo. 63111 


In reply to advertisers please mention 
that you saw their advertisement in 
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Bind Your 
Journal Issues 
Into Valuable 

Vigilant Volumes 





Pertinent information too often 
in the Journal issue you Cannot find. Single Copies have a way of 
getting lost, misplaced or destroyed. It is better for you to let us 


complete, organized and 
“Vigilant Volumes": they- 
so carefully store and Provide on instant notice so much knowl. 


The cost per "Vigilant Volume," by official commission from the 
journal publishers is but $5.95 per volume, permanently hard bound 
in washable buckram, gold embossed with period dates, journal 
name and special insignia— plus your name stamped in gold leaf. 
"Vigilant Volumes" are handsome library additions too, real con- 
versation pieces, These volumes are bound in the authorized colors. 


HOW TO ORDER 


Simply ship your journal issues to us vía parcel post, together with 


PUBLISHER'S AUTHORIZED 
BINDERY SERVICE, Ltd. 


(Authorized Binders of All Journais) 
4440 W, Roosevelt Rd, 
Chleago, !Hiinols 80624 
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GENERA 
Polystratix 


e Precision pluri-directional tomograph 
e Multi-purpose unit 


e ideal for a secondary diagnostic room 
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1972 PRESIDENTIAL REPORT TO THE MEMBERSHIP. 


OF THE AMERICAN RADIUM SOCIETY* 


PHILADELPHIA, PENNSYLVANIA 


HE American Radium Society is an 

outstanding, time honored, 66 years 
young organization with an illustrious past. 
It hasn't changed much over the years even 
though progress in scientific medicine has 
made tremendous strides and marked 
changes have taken place in the socio- 
economic sphere. 

With the advancement of scientific medi- 
cine, subspecialties within subspecialties are 
being achieved. As each subspecialty is 
established, a new Society is born. The field 
of organizations thus becomes highly com- 
petitive. Even though each has its specific 
purpose and value, it does engender frag- 
mentation. Unfortunately the encroach- 
ment on the individual's time capacity and 
imposition of additional dues are deterrents 
to membership. Recognizing the changing 
scientific and economic atmosphere, it be- 
hooves us, therefore, to evaluate our orga- 
nization. 

In 1970 a mail questionnaire survey of 
the membership was conducted consisting 
of four items: 1. Type of Practice (Specialty 
cr Subspecialty listing 13 categories); 2 
Age; 3. Number of Years in Your Specialty; 
and 4. Meetings Attended During the Past 


Five Years (1966-1970). Three hundred 
and seventy (71%) replied out of a mem- 
bership of 520 (451 Active, 15 Inactive and 
$4 Seniors). 

The age spread was from 30 to 80 plus 
years. Seven members were in the 30-35 
year group; 33 in the 36-40 year group; 43 
in the 41-45 year group; and 53 in the 46-50 
year group. The majority, 234 (64%) , were 
in the 5o and over group. 

Analyzing the years of experience with 
the age distribution gives us the following: 
In the 1 to 5 years practice group—9 men 
bers; 6 to 10 years—36; 11 to 14 $years--5 
16 to 20 years—81; and 25 yearsand over 

172. 
Active membership in 1969-70 w was: o 


The attendance at Annual Meetings durin; . 


the past five years on the basis of 370 re-. 
turns (8 1%) was as follows: Attended all 
five meetings (1966-1 97C: 
ings 13%; three meetings 2505; - 
ings 41%; and one meeting 11%. T 
eight per cent had not attended a i, 
during the 1966-1970 period. 

To summarize we may make the f 
ing assumptions: 


1. The Active Membership of the. 


* Presented at the Fifty-fourth Annual Meeting of the American Radium Society, in Joint Session with the Jarres ' 


and the Society of Head and Neck Surgeons, Boca Raton, Florida, May 14-19, 1972. 


6% ; four r Epod 
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can Radium Society is 71% radiation 
oriented with only 21% surgeons and 
3% internists. 

2. Only 33% of the American Radium 
Society membership is under 50 years 
and only 7 members are in the 30-35 
year group—1.595. 

3. The attendance at meetings is not 
consistent—only 5% attended all five 
meetings from 1966-1970. Forty-one 
per cent attended two meetings. 


The tabulation of Type of Practice was the 
following: 


I. Radiation Therapists 186 
2. Radiation Therapy and Diagnosis 52 
3. Diagnostic Radiology II 
4. Radiobiologists 3 
5. Physicists 16 
6. General Surgeons with Special 
Interest in Cancer 34 
7. Gynecologists 26 
8. Head and Neck Surgeons pr 
9. Thoracic Surgeons 2 


10, Urologists 2 
11, Oto-Laryngologists Oo 
12. Medical Oncologists 6 
13. Medical Education 2 
I4. Nuclear Medicine 3 
15. Immunologists 1 
16. Chemotherapists 2 
17. Retirees and Unlisted 9 


Our first concern must relate to the 
make-up of the-American Radium Society. 
Are we satisfied with the type of practice 
dist#ibution which -we now have and have 
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had for many years? Are we to duplicate or 
compete with the American Society of 
Therapeutic Radiologists and other related 
specialty Societies? Or are we to grow as an 
organization with primary interest in can- 
cer in which all disciplines are adequately 
represented to make membership in the 
American Radium Society a desirable goal 
for all interested in cancer as it applies to 
all specialties? 

.In previous years attempts were made to 
interest our surgical confreres in our mem- 
bership. This, however, has met with very 
slight success. Other means must be pur- 
sued in our approach to the surgeon. We 
also need to interest more internists and 
pathologists. 

We should be exploring methods of en- 
couraging younger membership, possibly by 
a junior type of membership which would 
confer limited privileges until full member- 
ship is attained. 

Other facets to be explored include 
change in the name (not forgetting the 
purpose of its origin in 1916) and require- 
ments for admission. 

The objectives of the Society need to be 
brought into sharper focus of today’s needs. 


. Joun V. Brany, M.D. 
President 
American Radium Society 


Parkway House 
2201 Benjamin Franklin Parkway 
Philadelphia, Pennsylvania 19130 
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TUMOR-FETAL ANTIGENS IN HODGKIN'S DISEASE: 
AN IMMUNOELECTROPHORETIC ANALYSIS* 


By STANLEY E. CHISM, M.D., STANLEY E. ORDER, M.D., and SAMUEL HELLMAN, M.D. 


BOSTON, MASSACHUSETTS 


TE similarity of embryonic develop- 
ment and neoplasia has long been rec- 
ognized,’ but the relationship has received 
added attention only in recent years, fol- 
lowing the discovery of the fetal antigens: 
alpha fetoprotein (AFP), ^5 and carcino- 
embryonic antigen (CEA).*!? Alpha feto- 
protein was isolated from normal fetal 
serum and from patients with primary 
hepatocellular carcinoma. The carcino- 
embryonic antigen was found in patients 
with digestive tract cancers and fetal diges- 
tive tract organs between 2 and 6 months 
gestation. Fetal antigens have also been as- 
sociated with other human neoplasms aris- 
ing in the breast, stomach," and brain.” 

Hodgkin's disease 1s classified with the 
lymphomas," but has several unique fea- 
tures. The disease often manifests a de- 
pressed cell-mediated immunity even when 
Jocalized.^* The histologic appearance is 
varied with a complex mixture of collagen, 
plasma cells, lymphocytes, granulocytes, 
eosinophils, recticulum cells, and Reed- 
Sternberg cells.'^ The malignant cells have 
been presumed by some to be Reed-Stern- 
berg and reticulum cells,?°” although di- 
rect evidence of this is lacking. Often the 
majority of cells in a Hodgkin's disease 
"tumor" are lymphocytes, but it is not 
clear whether they are malignant, part of 
a host immune process, or both. 

Recently, a tumor associated antigen in 
Hodgkin's disease was reported from this 
laboratory," using a Hodgkin’s disease 
heterologous antiserum and indirect im- 
munofluorescence. Histocompatibility and 
species antibodies were removed by ab- 


* American Radium Society Resident-Fellow Award Lecture. 


sorption with the norma] region of the same 
patient's spleen. This technique demon- 
strated preferential antibody binding in 
Hodgkin's disease foci compared to the 
adjacent uninvolved spleen. Furthermore, 
the antigen was common to all of the pa- 
tients studied. Further studies extended the 
immunofluorescence findings and identified 
a single precipitin band using a gel diffusion 
technique.* This precipitin band was not 
present in equal concentration in normal 
spleens. 

The present study was designed to: (1) 
further define the antigens in Hodgkin's 
disease; (2) systematically survey a wide 
variety of other clinical diseases for the 
presence of such antigens; and (3) search 
for similar substances in fetal tissues. Tis- 
sue extracts were analyzed by immuno- 
electrophoresis, using a heterologous tumor 
antiserum absorbed with normal human 
spleen cells. Thus far 2 antigens have been 
identified in Hodgkin’s disease tumors. 
These antigens were present in Hodgkin's 
disease tumors from a number of anatomic 
sites. They were also identifed in em- 
bryonic liver, and spleens. When other 
pathologic processes involved the spleen, 
one antigen was found in 8 of 27 extracts 
analyzed, while the other was found in 
only 2. The data are analyzed and the re- 
lationship of fetal antigen and tumor as- 
sociated antigens discussed. | 


MATERIAL AND METHOD 


The Hodgkin's disease specimens used in 
this study were obtained during staging 
laparotomy, and splenectomy.” All tissue 
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diagnoses were confirmed by microscopic 
examination. Fetal tissues were obtained 
from hysterotomy specimens or stillbirths, 
and specimens were assigned a number as 
received. Normal spleens were obtained at 
the time of surgery for other clinical in- 
dications. 


ANTIGEN PREPARATION 


. Hodgkin's disease nodules in the spleen 
or lymph nodes were excised, weighed, and 
homogenized with a concentration of I 
gram of tissue per § ml. of normal saline 
which,contained 0.035% disodium ethylene 
diaminetetraacetate (EDTA). Other sur- 
gical specimens and embryonic tissues were 
prepared in the same manner. 

The crystalline samples of human serum 
proteins used in this study were obtained 
from the Miles Laboratories, Inc., and re- 
constituted with normal saline (with 
0.035% EDTA) in the following concentra- 
tions: albumin 5 mg./ml.; alpha globulin 
(Fraction 1v), 5 mg./ml.; beta globulin 
(Fraction iz), 5 mg./ml.; and gamma 
globulin (Fraction 11), 25 mg./ml. 


ANTISERUM PRODUCTION 


White New Zealand rabbits were im- 
munized with splenic tumor extracts from 
individual patients. The antigen prepara- 
tion contained from 2—4X10? nucleated 
cells and was mixed with an equal volume 
of complete Freund's adjuvant (Difco) 
and injected intradermally. Aliquots of the 
* same extract were given as booster doses 
t4, 21 and 28 days after primary im- 
4, tization. One week following the last 
jection, blood was obtained by cardiac 

ncture. The blood was kept sterile at 

t temperature for 1 hour, stored at 4° 
; overnight to allow clot retraction, and 
the serum was separated and centrifuged 
at 900 revolutions per minute (RPM) for 
10 minutes to remove the remaining red 
blood cells. The antiserum was heat inac- 
tivated at 56? for 30 minutes and stored 
at —20° C. 

ABSORPTION OF ANTISERUM 


Absorption of antiserum was carried out 
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with 1X10* normal human nucleated 
spleen cells. One ml. aliquots of antiserum 
were incubated with the absorbing cells for 
I5 minutes, centrifuged at goo RPM at 
4° C. for 1o minutes, and the supernatant 
collected and tested for reactivity with the 
standard control antigens. Further ab- 
sorptions were done when negative con- 
trols registered precipitin bands on im- 
munoelectrophoresis. Absorption was con- 
sidered complete when negative controls 
did not yield precipitin bands. 


IMMUNOELECTROPHORESIS 


Immunoelectrophoretic analysis was ac- 
complished using agarose plates equi- 
librated with 0.05 M sodium barbital buf- 
fer, pH 8.6 with 0.035% EDTA and the 
same buffer was used in the electrophoresis 
chamber. The electrophoresis chamber, 
agarose plates, stains, and buffer were all 
obtained from Analytic Chemists, Inc. The 
8 antigen sample wells were loaded twice 
with a microliter dispenser which delivered 
1 lambda. The antigen wells were located 
at the cathode and 100 ml. of 0.05 M bar- 
bital buffer pH 8.6 with 0.035% EDTA 
were placed in the chamber surrounding 
each electrode. The plates were subjected 
to a potential difference of 15 volts/cm. for 
35 minutes and removed. Antibody troughs 
were filled twice with a total of 40 lambda 
of absorbed antiserum. Immunodiffusion 
occurred over 48 hours and the plates were 
then equilibrated with saline for 90 min- 
utes, fixed with 0.1% tannic acid for xo 
minutes, stained in 0.2% 8-anilino-1- 
naphthalenesulfonic acid (ANSA) for 10 
minutes, rinsed in 5% acetic acid for.1 
minute, and dried at go° C. for 25 minutes. 
The dry plates were photographed with 
Polaroid type 42 film, using indirect light- 
ing, and the photographs scored for the 
presence or absence of precipitin bands and 
their position relative to the antigen well. 


CONTROLS 
Each plate contained 8 antigen wells., 


Two wells contained nonreacting: normal ' 
controls, 2 wells contained positive reacting 


£ 
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Hodgkin’s disease tumor extracts and the 
remaining 4 were loaded with the test 
antigens (Fig. 1). These controls were 
adopted to guide the level of absorption re- 
quired to remove antibodies to normal 
human antigens, but retain antibodies to 
antigens associated with the tumors. 


RESULTS 


Immunoelectrophoresis has resolved 2 
antigens as shown in Figure 1. We have 
labeled these fast (F) or slow (S) according 
to their electrophoretic mobility. The fast 
antigen was located 16 mm. and the slow 
antigen 12 mm. from the antigen well. All 
plates had 2 negative controls, 2 positive 
controls, and 4 test antigens. The controls 
were necessary to assure appropriate sensi- 
tivity. The presence of either precipitin 
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Fig. 1. Section of immunoelectrophoresis plate to 
demonstrate use of controls and S and F antigens. 
The cathode is on the left and the anode on the 
right. Wells 1 and 2 contained extracts of normal 
spleen antigen and show no reaction. Wells 3 and 4 
contained the positive tumor controls. The extract 
placed in well 5 contained only the S antigen, 
while well 6 contained only the F antigen. 
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TABLE I 


IMMUNOELECTROPHORESIS OF HODGKIN'S DISEASE 
SPLENIC TUMORS 


; No. of ; 
Antigens Daten Histology 
E 15 3 LD 
g MC 
s NS 
SF 9 3 LD 
3 MC 
3 NS 
o* I 1 MC 
Total positive reactions 22/23 


Controls consisted of 2 negative normal splenic extracts and 2 
positive Hodgkin’s disease splenic extracts. The tumor antiserum 
was absorbed with normal spleen cells. 

Abbreviations used: MC, mixed cellularity; NS, nodular sclero- 
sis; LD, lymphocyte depleted; U, unclassified; S, slowly migrating 
antigen; F, fast migrating antigen; O, no reaction. 

* The slides were reviewed by another pathologist. His diag- 
nosis was nodular lymphoma rather than Hodgkin’s disease. 


line was recorded as a positive result 
(Fig. 1). 

Extracts of Hodgkin’s disease nodules 
excised from the spleen gave a positive re- 
action in 22 of 23 patients (Table 1).* 
There was no apparent correlation of 
precipitin band type with histologic type 
or clinical stage. When the Hodgkin’s dis- 
ease involved lymph nodes, 5 of 6 extracts 
contained the antigens (Table 11). The nor- 
mal regions of 4 Hodgkin’s disease con- 
taining spleens were analyzed and a posi- 
tive reaction was seen in 1 (Table n1). Oc- < 
casionally spleens from patients wet’ 
Hodgkin's disease revealed .changes ‘S... 
gesting Hodgkin's disease, but: Reed-Srer 
berg cells could not be identified; of 4 s! 
histologically suspicious spleens analv: 

3 gave a positive reaction (Table um). i 

tologically normal spleens from’ patiénts 
with Hodgkin's disease contained the 
antigens in 7 out of 14 instances (Table 111). 
The F antigen was also found in a mass of 
Hodgkin's disease resected from the lung. 


* The slides of the 1 specimen that did not react were reviewed 
by another pathologist. His diagnosis was nodular lymphoma 
rather than Hodgkin's disease. 
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TABLE II 


IMMUNOELECTROPHORESIS OF HODGKIN’S DISEASE 
LYMPH NODE TUMORS 


No. of 


Antigens Paiak Histology 
S 4 2 LD 
I NS 
1 U 
SF I 1 MC 
o I 1 NS 
Total positive reactions 5/6 


Abbreviations same as in Table 1. 


There were no detectable antigens in 
Hodgkin's disease tissue resected from the 
spinal canal of a patient treated with 
chemotherapy. 

Spleens and lymph nodes were analyzed 
from patients with a variety of other clin- 
ical illnesses. Six of 27 spleens showed only 
the F antigen, while 2 contained both 
antigens (Table rv). A positive reaction was 
not seen among the lymph nodes from 5 
patients (Table v). Only 1 adult liver 
specimen has been available for analysis 
and neither the S nor F antigen could be 
found. 

Fetal and newborn tissues were also 
analyzed and the antigens were detected in 
8 of 8 livers, 3 of 4 spleens, and 1 of 7 
thymus glands tested (Table vr). No reac- 
tion was seen for the following: fetal gut 
0/2; fetal lung o/3; fetal muscle o/:; 
amniotic fluid o/1; or placenta 0/1. 

The results of electrophoretic mobility 
studies which compared normal serum 
proteins to tumor associated antigens are 
charted in Table vrr. The center of the 
migrating ellipse of the F antigen moved 
16 mm., S antigen 12 mm., alpha globulins 
18 mm., beta globulins 6 mm., and gamma 
globulin o mm. This indicates that these 
tumor associated antigens are different 
than the major serum proteins, 
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DISCUSSION 


The tumor-fetal F antigen was most 
prominent in splenic Hodgkin's disease, 
fetal hematopoietic tissue, and disease 
processes suggesting abnormal immunity. 
The presence of an antigen not normally 
found in significant concentration in adult 
tissues was not only associated with active 
malignancy, but was found in 7 out of 14 
histologically negative spleens removed 
from  Hodgkin's disease patients. This 
latter finding must be interpreted with 
caution, but may suggest that antigenic 
alteration precedes histologic recognition of 
involvement by Hodgkin's disease. Alter- 
natively, the response may be 'reactive,' 
similar to that seen in the spleens removed 
from the patients with lymphoid hyper- 
plasia. 

The S antigen was found in the most im- 
mature fetal liver and in the only neonatal 
thymus analyzed. It was also present in all 
Hodgkin's disease lymph node extracts. 
Thus the S antigen was more restricted in 
distribution and appears to be related to 
Hodgkin's disease rather than to other 
illnesses. 


Tague III 


IMMUNOELECTROPHORESIS OF OTHER SPLEENS 
FROM HODGKIN’S DISEASE PATIENTS 


Histology ans Antigens 
Normal region 1/4 IE 
30 
Suspicious 3/4 2 F 
1 SF 
10 
Negative 7/14 4 E 
IS 
2 SF 
70 


Controls and abbreviations same as in Table 1. 

Normal region refers to an uninvolved area of a spleen that con- 
tained Hodgkin's disease. Suspicious refers to spleens that had 
changes suggesting Hodgkin's disease, but Reed-Sternberg cells 
could not be identified. Negative spleens were thin sliced and 
multiple sections analyzed without finding evidence of Hodgkin's 
disease. 
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TABLE 1V 


IMMUNOELECTROPHORESIS OF SPLEENS FROM OTHER CLINICAL STATES 


——SSo epee 


Clinical Indication 


Histology Antigens 


————M—— MÀ 


Peptic ulcer Normal 
Pancreatitis Normal 

Dx. lap. Lymphosarcoma 

M yelofibrosis Myeloid metaplasia 


Portal hypertension 
H.d. and Infect. mono. 


Chronic congestion 
Lymphoid hyperplasia 


Carcinoma of esophagus Normal 
Teratocarcinoma of testis Normal 

ITP Follicular hyperplasia 
Portal hypertension Fibro congestion 

ITP Normal ` 
Diverticulitis of colon Normal 

Hiatal hernia Normal 

ITP Normal 

ITP Lymphoid hyperplasia 
Renal cell carcinoma Normal 

Carcinoma of esophagus Normal 

Hiatal hernia Normal 

CGN Normal 

Splenic rupture Normal 


Peptic ulcer 
Aplastic anemia 


ITP Hyperplastic follicles 
Hiatal hernia Normal 

CGN Lymphoid hyperplasia 
Anemia, leukemia Lipid granuloma 
Splenomegaly Sarcoid 


Heterotopic bone formation 
Plasma cells, histiocytes 


m de sisse ode 8. 2 0 20.0 O00 0.006409 


eo 
~~ 

E 
d 


Abbreviations used: o, no reaction; Dx. lap., diagnostic laparotomy; H.d.-Infect. mono., patient eventually determined to have both 
infectious mononucleosis and Hodgkin's disease; ITP, idiopathic thrombocytopenic purpura; CGN, chronic glomerulonephritis. 


-The possible inciting agent for the ex- 
pression of the tumor-fetal antigens re- 
mains unknown. The possibilities of viral 


TABLE V 


IMMUNOELECTROPHORESIS OF LYMPH NODES 
FROM OTHER CLINICAL STATES 


Clinical Lymph Node Anti- 
Indication Histology gens 
Uterine fibroids Normal o 
Lung carcinoma Squamous cell re 
carcinoma 
Carcinoma of esophagus Adenocarcinoma o 
Lung lesion Sarcoid o 
Lung lesion Sarcoid o 
0/5 


— 


Controls and abbreviations same as in previous Tables. 


TaBie VI 
IMMUNOELECTROPHORESIS OF FETAL ANTIGENS 


Gestation 
Age Liver Spleen Thymus 
(Weeks) 
8 S — — 
10 F F o 
10 FE o o 
12 F — — 
15 F — o 
19 F — o 
32 F F o 
40 F F o 
40* — — FS 
8/8 3/4 1/7 





(—) Tissue was not available. Other abbreviations same as in 


previous Tables. 
* Term infant who died 2 weeks after birth. 
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TasaLE VII 
ELECTROPHORETIC MOBILITY 








X Migration Distance 
Precipitin Arc B 





(mm.)* 
Gamma globulins ol, 7 
Beta globulins 61, 10, 11 
Slow antigen I2 
Fastantigen 16 
Alpha globulins IO, 18 ,20,25 


Albumin 25 





* The migration distance is recorded as the center of the pre- 
cipitin arc. 

t The predominant band if others were present. 
agents, immune reactions, or both, remain 
to be studied. Recent preliminary studies 
using immunofluorescence of live cell sus- 
pensions suggested that F antigen was as- 
sociated with a subpopulation of lympho- 
cytes. This finding in conjunction .with 
cryostat sections previously reported" 
suggests that F antigen may be a cell sur- 
face antigen. 

Thus S and F antigens may be related to 
specific classes of cells present in excess in 
Hodgkin's disease. For example, F antigen 
may be related to reactive lymphocytes and 
be exposed when such cellsiare actively 
proliferating. This would explain its ap- 
pearance in other diseases with immuno- 
logic abnormality. Studies with tritiated 
thymidine suggest that large lymphocytes 
or “lymphoblasts” as well as early reticu- 
lum cells were actively synthesizing DNA 
and therefore were the proliferating cells.?? 
A pathogenesis of Hodgkin’s disease was 
hypothesized which accounts for the pres- 
ence of chronically active proliferating 
thymus derived lymphocytes (T cells) and 
malignant reticulum cells consistent with 
these findings and is reported: elsewhere.!? 

The majority of cells in a focus of 
Hodgkin’s disease are probably reactive 
cells and the same type of cells could re- 
spond to other disease processes, thus giv- 
ing an occasional positive reaction. Simi- 
larly, fetal liver and fetal spleen are hemato- 
poietic organs% and could produce the same 
cells or possibly expose the same prolifera- 
tion antigens, 
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Detection of these antigens in other 
clinical states indicates that the precipitin 
bands observed by this technique were not 
tumor specific, but were tumor associated. 
Tumor associated antigens are normal tis- 
sue antigens increased in concentration or 
appearing in a new location due to the 
disease process. Such antigens. have been 
identified in fetal tissues as in alpha feto- 
protein, carcinoembryonic antigen, and 
now Hodgkin’s disease. Alpha fetoprotein 
and carcinoembryonic antigen have also 
been noted in significant concentrations in 
other diseases and therefore are tumor as- 
sociated antigens as well. 


CONCLUSION 


The study of such antigens in Hodgkin’s 
disease may help in elucidating some of the 
features of the malignant process and the 
host's response to it. 

For the practicing oncologist, however, 
the presence of potentially measurable’ 
serologic levels of tumor associated antigens 
would yield valuable information as to re- 
currence or reactivation of disease. 

This would be particularly helpful in 
patients with Hodgkin’s disease treated 
with chemotherapy or irradiation. 


Stanley E. Chism, M.D. 

Joint Center for Radiation Therapy 
5o Binney Street 

Boston, Massachusetts 02115 
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SURGICAL ASPECTS AND RESULTS OF LAPAROTOMY 
AND SPLENECTOMY IN HODGKIN’S DISEASE* 


By MICHAEL A. PAGLIA, M.D.,t MORTIMER J. LACHER, M.D.,t RALPH E. L. HERTZ, M.D.,§ 
WILLIAM GELLER, M.D.,$ R. CAIRD WATSON, M.D.,| JOHN L. LEWIS, Jr., M.D.,** 
LOURDES Z. NISCE, M.D.,t+ and PHILIP H. LIEBERMAN, M.D.,tt 


NEW YORK, NEW YORK 


S INCE laparotomy and splenectomy have 
come to be heavily relied upon for 
accurate staging of patients with Hodgkin’s 
disease, it is particularly important to re- 
view the surgical experience with reference 
to teçhnique, limitations, morbidity and 
complications of the surgical procedure. 
Fifty-one patients with Hodgkin’s disease 
who underwent laparotomy and splenec- 
tomy at Memorial Hospital for Cancer and 
Allied Diseases during the 2 year period 
September 1969 through August 1971 are 
the basis for this review. 

Hodgkin’s disease which can involve the 
lymphatic tissues anywhere in the body has 
been a source of frustration for clinicians in 
their attempt to determine the extent of the 
disease and thereby plan appropriate ther- 
apy. Initially, therapy was directed only 
to those areas where disease could be pal- 
pated or seen by standard roentgenologic 
techniques. 

Lymphangiographic studies to visualize 


retroperitoneal lymph nodes improved the ` 


accuracy of diagnosis, but the upper ab- 
dominal lymph nodes between the second 
lumbar vertebra and the diaphragm could 
not be visualized, and accurate preoperative 
evaluation of the spleen and liver continued 
to elude us. In addition, it became apparent 
that lymphangiographic interpretation 
could not always be relied upon. 

Because of the need for more accurate 


diagnosis with regard to the presence or 
absence of Hodgkin's disease below the 
diaphragm, a prospective study was started 
at Memorial Center in September 1969. 
Although at that time no published data 
existed regarding the findings of the Hodg- 
kin's Disease Study Group of the Stanford 
University School of Medicine, direct com- 
munication with them indicated that at 
least 65 patients had already been operated 
on for splenectomy, liver biopsy and se- 
lected lymph node biopsies. In October 
1969, a report was given by Glatstein e£ al.’ 

Since Glatstein's publication, further 
studies from the Stanford Group," 8 Jel- 
life et al., Aisenberg e£ al, Lowenbraun 
et al}? Allen and Ultman,? Prosnitz e£ al} 
and Goldman’ have confirmed the value of 
the staging laparotomy and splenectomy in 
Hodgkin’s disease. 


METHOD (TABLE I) 


Patients with Hodgkin’s disease were 
admitted to the study by physicians on the 
Medical Oncology Service. During the 2 
year period, September 1, 1969 through 
August 31, 1971, 2 groups of patients under- 
went surgery. Group I consisted of 40 pa- 
tients submitted for surgery as part of their 
initial staging. Group II, comprised of 11 
patients, underwent surgical staging after 
tumor free intervals of 1 to 8 years follow- 
ing initial therapy. Each of the patients in 


* Presented at the Fifty-fourth Annual Meeting of the American Radium Society, in Joint Session with the James Ewing Society, and 
the Society of Head and Neck Surgeons, Boca Raton, Florida, May 14-19, 1972. 
From the Gastric and Mixed Tumor Service and Medical Oncology Service, Memorial Hospital for Cancer and Allied Diseases, New 


York, New York. 


T Assistant Attending Surgeon, Gastric and Mixed Tumor Service, Memorial Hospital. 

Y Assistant Attending Physician, Medical Oncology Service, Memorial Hospital. 

$ Assistant Attending Surgeon, Rectal and Colon Service, Memorial Hospital. 

T Associate Attending Physician, Medical Oncology Service, Memorial Hospital. 

| Attending Roentgenologist; Chairman, Department of Diagnostic Radiology, Memorial Hospital. 
** Attending Surgeon; Chief, Gynecology Service, Memorial Hospital. 

tt Assistant Attending Radiation Therapist, Department of Radiation Therapy, Memorial Hospital. 
tt Attending Pathologist, Department of Pathology, Memorial Hospital. 
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TABLE | 


STAGING LAPAROTOMY 


(1969-1971) 

No. 
Group I 
No previous treatment 40 
Group II 
Previous diagnosis of Hodgkin’s disease 1-8 

years ago 

Previous treatment II 
Total $1 


MÀ 


Group II was being restaged because of tu- 
mor recurrence. The age group ranged from 
15 to 62 years; the majority of the patients 
were in the 20 to 40 year age range. The 
pediatric age group will be reported else- 
where. 





3. Deep Menghini 
needle biopsies 
(Rt. & Lt.) 


4. Wedge biopsies 
(Rt. & Lt. lobes) 


5. ovaries 
shifted 


O. Appendectomy 
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Preoperative work-up included complete 
history and physical examination with spe- 
cial attention to systemic symptoms (fever, 
pruritus) and signs of lymph node enlarge- 
ment or hepatosplenomegaly. Laboratory 
studies done included screening chemistries, 
liver chemistries, complete blood cell count, 
platelet count, chest roentgenography, elec- 
trocardiography, intravenous pyelography, 
and lymphangiography (unless contraindi- 
cated by sensitivity to iodine). After initial 
examinations, patients were evaluated and 
staged clinically according to the classifica- 
tion proposed by the conference on Hodg- 
kin's disease at Rye, New York, 1965. 

Prior to surgery, a review of the lym- 
phangiogram by the radiologist, medical 
oncologist, and surgeon was undertaken in 
an effort to agree on the periaortic lymph 
nodes for biopsy at the time of surgery. 







2. Multiple node biopsies 
a) Periaortic 
(high - low) 
b) tliac 
c) Mesenteric 
d) Celiac axis 
e) Suspicious areas 





Fic. 1. 


14 Michael A. Paglia e al. January, 1973 


This was in addition to the routine selected 
lymph node biopsy sampling of all areas 
from the celiac axis down to the lymph 
nodes at the level of the iliac arteries. 


TECHNIQUE 


The operative approach has been through 
a left paramedian incision, and the follow- 
ing steps were carried out (Fig. 1). 

I. Careful abdominal exploration to 

evaluate not only the lymph nodes, 
spleen, liver and ovaries, but.also to 
Anspect for the presence of Hodgkin's 
involvement of any other organ. If 
found, appropriate biopsies were taken. 

2. Splenectomy was then performed and 

. included the removal of the splenic 
hilar lymph nodes. The usual surgical 
approach was first the division and 
ligation of the short gastric vessels. 
Next, division of the splenocolic and 
splenorenal ligaments. This was fol- 
lowed by incision of the posterior 
peritoneum over the kidney and ele- 
vation of the tail of the pancreas and 
spleen into the operative field, so that 
the splenic artery and vein could be 
individually 1solated and ligated. This 
allows for dissection and removal of 
the splenic hilar lymph nodes and 
removal of the spleen with a long 
splenic pedicle. It further allows ex- 
cellent visualization of the tail of the 
pancreas to avoid unnecessary injury 
to this organ. A large single metallic 
clip should be placed on the splenic 
artery stump for identification pur- 
poses. Placement of small metallic 
clips in the left upper quadrant for 
hemostasis will often lead to confusion 
in placement of radiation portals over 
the splenic artery. Experience has 
shown that the use of a single large 
clip on the splenic artery will clarify 
the situation. 

3. Wedge biopsies of the right and left 
lobes of the liver are taken from the 
leading liver edges. If any suspicious 
areas are noted, then biopsies of these 


are also taken. In addition, deep 
Menghini needle biopsies are taken 
from the central deep areas of the 
right and left liver lobes. 


. Periaortic lymph node biopsies are 


then taken of any suspicious lymph 
nodes seen on the lymphangiogram or 
by direct clinical inspection. This is in 
addition to the extensive lymph node 
sampling according to the check-off 
list. Exposure of the periaortic region 
is obtained by displacing the trans- 
verse colon and small bowel outside 
the abdominal cavity and then incis- 
ing the mesentery of the colon below 
the duodenum and medial to the in- 
ferior mesenteric vein. By elevation of 
the fourth portion of the duodenum, 
the periaortic lymph nodes to the level 
of the renal vein are exposed. All 
sites of the periaortic lymph node 
biopsies are marked with hemostatic 
silver clips which assist in both lymph- 
and hemostasis and serve to identify 
the areas where lymph nodes were 
removed on follow-up roentgenograms 
of the abdomen. An attempt is also 
made to indicate the lateral extent of 
the lymph node masses in the peri- 
aortic areas to assist the radiation 
therapist with future treatment plan- 
ning. Roentgenograms may be taken 
during the course of the procedure to 
help insure the removal of suspicious 
lymph nodes initially seen on the lym- 
phangiogram. The lymph nodes re- 
moved at surgery are submitted for 
frozen section. Often Hodgkin’s dis- 
ease can be identified as well as the 
“lymphangiogram effect.” The latter 
diagnosis is helpful in being certain 
that the lymph nodes removed are 
also the lymph nodes that were visu- 
alized on the preoperative roentgeno- 
grams. 


. Biopsies are done of any mesenteric, 


celiac or other suspicious lymph 
nodes noted at the time of surgery. 


. In young women in the child-bearing 


age, transfer of one or both ovaries 
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from the pelvis has been carried out. 
Should there be any future radio- 
therapy to the pelvis, this eliminates 
an artificial menopause. Lateral ovar- 
ian transposition from the true to the 
false pelvis —— to the methods 
of J. L. Lewis, ]r.'? has been the pre- 
ferred method of transfer. This will 
best remove the ovary Don addu 
ture radiation beam and help preserve 
ovarian function. Ovarian transfer 
can be done bv carefully dividing the 
mesovarium, leaving the infundibulo- 
pelvic blood supply to the ovary in- 
tact, and then suturing the ovarv to a 
region over the anterior iliac crest. The 
Fallopian tubes are left behind at- 
tached to the uterus in the true pelvis. 
Our policy is to mark the ovary with 
3 silver clips for future identification. 
In this series of patients, 1 patient 
who has had both ovaries moved lat- 
erally to the iliac crest areas is now 
pregnant. A less desirable area to 
transfer the ovary to is behind the 
uterus. This offers les ss protection from 
radiation therapv and. On occasion, 
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CHANGE IN STAGING AFTER LAPAROTOMY 
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ADVANTAGES AND LIMITATIONS 


The advantages and limitations of the 
operative procedure may be best appreci- 
ated by reviewing the results in the 40 pa- 
tients of the primary staging group. In the 
primary group of explored patients, à sum- 
mary of the changes in staging after laparo- 
tomy, splenectomy, lymph node and liver 
biopsy appears in Table 1t. The significant 
changes of either increasing or decreasing 
the stage occurred predominantly i in Stages 
u through rv. In the Stage 1v patients, 6 
out of 8 patients were changed to a lesser 
stage because of the failure to confirm liver 
involvement. Ín 6 out of these 8 patients 
originally believed to have Hodgkin's dis- 
ease in the liver (because of increased 
alkaline phosphatase, increased SGOT, in- 
creased 5’ nucleotidase, or palpable liver, 
or a combination of these finding gs), Bop 
confirmation did not occur. This again dem- 
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onstrates the difficulty in making a pre 
operative assessment of liver involvement 
with Hodgkin’s disease. 

The 2 patients originally diagnosed a 
Stage 1v, who remained so postoperative a 
did so because the Stage Iv diagnosis was 
related to lung disease in one case and 
bone disease in the other, and the opera- 
tive abdominal findings did not influence 
the staging. One patient was advanced to 
Stage 1v from Stage 11 because of the dis- 
covery of liver involvement at surgery. 

The spleen remains a source of cryptic 
tumor, and in Table ii the results of this 
series are compared with previously re- 
ported studies. In this series, 9 out of 37 
patients with clinically anticipated normal 
spleens were found to have tumor (Table 
iv). The percentage changed from negative 
to positive because the results of surgery 
are slightly lower in this series than in the 
other studies reviewed. The implication re- 
mains clear, however: from 2 to § out of 
every 10 patients with Hodgkin’s disease 
will have tumor in their spleen at the onset 
of their disease, although clinically it 
cannot be detected. This number will vary 
from series to series. 

Lymphangiography has proven to be a 
very useful procedure in the preoperative 
assessment of the patient (Table 1v). There 
may have been a certain degree of “over 
reading” in the 4 suspicious cases, as they 
all turned out to be negative. However, 
what is not stated in this type of analysis 1s 
the fact that the surgeon frequently cannot 
obtain the lymph nodes the clinician wants 
him to sample. More important, in terms 
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of the positive effect of the surgery, are the 
patients? whose preoperative lymphangio- 
grams were definitely “negative” or normal 
appearing, but whose lymph nodes turned 
out to be positive for Hodgkin’s disease on 
surgical sampling. The postoperative use- 
fulness of follow-up roentgenograms in 
this setting cannot be overemphasized. 
The lymphangiographic contrast material 
remains for about I year in most patients 
and serves to delineate what was done at 
surgery and what is occurring in the post- 
operative period. 

The failure to obtain adequate lymph 
node samples must be anticipated, even in 
the adequately explored patient. In some 
patients the nodal tumor is diffuse and 
hard and only wedge resection from se- 
lected areas can be done. In one instance, 
the extent of pancreatic involvement was 
so extreme that the removal of the spleen 
(that subsequently was declared free of 
tumor by the pathologist) was almost 
abandoned because of technical problems 
of mobilization of the spleen under these 
adverse circumstances. This was a totally 
unsuspected and unanticipated problem 
preoperatively. 

We are also certain that, although sur- 
gery implied that the lymph nodes were 
"negative" in patients in whom the 
lymphangiogram was clearly positive, some 
. of these patients definitely have Hodgkin's 
disease below the diaphragm despite the 
"negative" exploration. This, of course, 
has been proven by follow-up of the patient 
who had obvious progressive disease sub- 
sequent to surgery. In other words, the 
surgeon can and does miss obviously posi- 
tive lymph nodes that were seen initially on 
the initial lymphangiogram. ze 


* 


MORTALITY AND MORBIDITY 


In the 51 patients operated there were 
no deaths. The anticipated morbidity in- 
cluded: (1) postoperative tachycardia 100 
to 120 per minute, believed to be secondary 
to pooling of body fluids into retroperi- 
toneal spaces and usually responding to 
adequate fluid and colloid replacement; 
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Tasg IV 
STAGING LAPAROTOMY 
(1969-1971) 


Clinical 


^ Interpretation Surgical Results 


Periaortic Lymph Node 
Sampling 
Negative NB 
2(4) E 


Lymphangiogram 


Positive orSuspicious| Positive 
I2 (4) IO 
Negative 





* Todine sensitivity. NB — no biopsy. 


(2) postoperative ileus lasting 4 to 7 days; 
(3) incisional pain of 4 to 7 days’ duration; 
(4) postoperative lung atelectasis, es- 
pecially at the bases, of minimal degree; 
(5) small left basilar pleural effusion may 
occur which is sterile and resolves without 
special therapy. Postoperative antibiotics 
were not used routinely. Most of the ex- 
pected morbidity resolved with supportive 
routine postoperative care. The average 
hospital stay following laparotomy staging 
for Hodgkin's disease was 10 to 11 days to 
discharge. 

Pre- and postoperative fever of Hodgkin's 
disease origin was controlled with indo- 
methacin. Postoperatively indomethacin 
was administered rectally every 4 to 6 
hours by placing 25 mg. to so mg. of indo- 
methacin powder in rectal glycerine sup- 
positories. This was continued until the 
indomethacin could be taken orally post- 
operatively. 


COMPLICATIONS (TABLE V) 


Serious complications immediately post- 
operatively included left subphrenic abscess 
and right lower lobe pneumonia in 1 pa- 
tient. These were treated with antibiotics 
and surgical drainage. 

Five patients developed 7 late complica- 
tions. These included: 

I. Incomplete small bowel obstruction 

and left thigh phlebitis in the same 
patient 4 months after laparotomy 
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TABLE V 


COMPLICATIONS OF LAPAROTOMY-—SPLENECTOMY 
(1969-1971; 51 patients) 


Immediate postoperative 


1 patient Left subphrenic abscess, 
pneumonia 
Late postoperative 
5 patients 
1. Incomplete small bowel obstruction, phlebitis 
(4 mo.) 


2. Cystitis, suture granuloma (1 mo.) 
3. Cecal abscess, peritonitis (9 mo.) 
4. Wound abscess (1 mo.) 

5. Ventral hernia (6 mo.) 





and following a course of multiple 
drug therapy; both complications re- 
solved without surgery employing 
conservative measures 

2. Onepatient developed a suture granu- 
loma and cystitis 

5. One patient with Stage 1v Hodgkin's 
disease developed a peritonitis sec- 
ondary to a perforation of a cecal 
bowel abscess 9 months after lapa- 
rotomy and 3 months after completion 
of a course of multiple drug chemo- 
therapy 

4. One patient developed a wound 
abscess 4 weeks postoperatively; this 
responded to drainage and antibiotics 

g. One patient developed a ventral 
hernia 6 months after initial lapa- 
rotomy. 


SUMMARY 


Surgical staging of Hodgkin's disease, 
i.e. laparotomy and splenectomy is a 
complex procedure, requiring considerable 
preoperative preparation and anticipation 
by the surgeon in conjunction with his 
medical colleagues. 

The surgeon is responsible for the sys- 
tematic removal of the spleen, liver biopsy 
samples, lymph node samples, removal of 
the appendix and transposition of the ov- 
aries in the female patient. 

He must adequately and systematically 
mark these areas of dissection to assist 
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later in the evaluation of the pathologic 
findings and to assist the radiation thera- 
pist in treatment planning when that is 
performed postoperatively. 


Michael A. Paglia, M.D. 

Gastric and Mixed Tumor Service 

Memorial Hospital for Cancer 
and Allied Diseases 

444 East 68th Street 

New York, New York 10021 
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CLINICAL COURSES OF HODGKIN'S DISEASE AND 
OTHER MALIGNANT LYMPHOMAS* 


By YEU-TSU N. LEE, M.D., CARLOS SAY, M.D., JOSE M. HORI, M.D., 
and JOHN S. SPRATT, Jr., M.D. 


COLUMBIA, MISSOURI 


D the past decade great progress has been 
made in the diagnosis and treatment of 
malignant lymphomas. Although many re- 
ports! have appeared correlating the na- 
tural history of Hodgkin’s disease with the 
Luke’s pathologic classification and the 
staging system proposed at the Rye Con- 
ference in 1965, very few similar detailed 
studies have been made with other malig- 
nant lymphomas. 

It is believed that the similarities and 
differences of the clinical courses of Hodg- 
kin’s disease and other malignant lympho- 
mas can be better demonstrated by study- 
ing them side by side. Therefore, we con- 
ducted a detailed and comprehensive re- 
view of all patients with the diagnosis of 
Hodgkin’s disease, reticulum cell sarcoma, 
lymphosarcoma and unspecified lymphoma 
admitted to a single institution in the past 
30 years. 

This report summarizes the information 
from this analysis as it pertains to the age 
and sex distribution of the group, the clini- 
cal stages, the histologic classification, the 
results of therapy, and the prognosis and 
survival of various subgroups. 


CLINICAL MATERIAL 


This is a retrospective and all-inclusive 
study of 591 patients who were seen and 
treated at the Ellis Fischel State Cancer 
Hospital (1940-1971) for Hodgkin's dis- 
ease and other malignant lymphomas. The 
institution 1s a referral center and has 
admitted 40,610 patients during the same 
period. About two-thirds of the patients 
had malignant disease documented. Very 


few pediatric cases are admitted and 
about 6-8 per cent of the cancer cases in 
the State of Missouri are seen at this 
hospital. 

Of the $91 patients, 64 patients were 
excluded because the original diagnosis 
could not be confirmed in 37, and the 
diagnosis was based on outside reports 
only in 27. 

A pathologist (J.M.H.) with special in- 
terest in malignant lymphomas has re- 
viewed all the original slides and con- 
firmed the diagnosis in 448 patients (in 21 
patients the original diagnosis of Hodgkin's 
disease was changed to other types of 
lymphoma). In addition, slides of 79 pa- 
tients were not available for review, but 
they are included in this study because the 
diagnoses of Hodgkin’s disease or lymphoma 
made by outside pathologists were previ- 
ously confirmed by pathologists at this 
hospital. Thus this report concerns itself 
with the clinical courses of 527 patients 
(163 with Hodgkin's disease, and 364 with 
other malignant lymphomas). 

There were 99 males and 64 females 
with Hodgkin's disease (M: F =1.5:1). The 
age range was 4 to 81 years (median — 40, 
mean=43.5). There were 220 males and 
144 females with other lymphomas. The 
male to female sex ratio was also 1.5:1. 
The age range was 4 to 88 years (median 
— 62, mean = 58.5). Figure 1 shows the age 
and sex distribution by 5 year intervals. In 
our series, as in others, the non-Hodgkin's 
lymphomas appeared mainly in older pa- 
tients. 

All the Hodgkin's lesions were edadia 


* Presented at the Fifty-fourth Annual Meeting of the American Radium Society, in Joint Session with the James Ewing Society, 
and the Society of Head and Neck Surgeons, Boca Raton, Florida, May 14-19, 1972. 
From the Cancer Research Center, the Departments of Surgery and Pathology of the Ellis Fische! State Cancer Hospital.and the 


"s Department of Surgery, University of Missouri Medical School, Columbia, Missouri. 


This investigation was supported by Public Health Service Research Grant CA-08023, Clinical Cancer Training Grant CA-o8018 
from the National Cancer Institute and General Research Support Grant FR-05618 from the National Institutes of Health. 
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Fic. 1. Age and sex distribution of 163 cases of Hodgkin’s disease and 364 cases of other lymphomas. 


according to the Luke's proposal, modified 
and recommended at the 1965 Rye Con- 
ference? Among our 163 cases, there 
were 28 of nodular sclerosis (17 per cent), 
43 of lymphocytic predominance (26 per 
cent), 33 of mixed cellularity (20 per cent), 
30 of lymphocytic depletion (19 per cent), 
and 29 patients whose slides were inade- 
quate for classification (18 per cent). The 
non-Hodgkin's lymphomas were classified 
according to the terminology of Rappa- 
port. The distribution of our cases is pre- 
sented in Table r. 


More than 200 clinicopathologic factors 
were abstracted from patient records, in- 
cluding details of radiotherapy and chemo- 
therapy. The survival data presented are 
age-adjusted and calculated from the time 
of tissue diagnosis by the life-table method. 
All cases were classified into clinical stages 
according to the Rye classification? (except 
hepatomegaly as such was included in 
Stage 1v). The distribution of the clinical 
stages and of the year of admission to Ellis 
Fischel State Cancer Hospital is presented 
in Figure 2. 
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TABLE I 
DISTRIBUTION OF NON-HODGKIN’S LYMPHOMA 


(Based on the Terminology of Rappaport, 1966} 





No.of Lymphocytic Histiocytic Mixed “Wade, Undas: 


Old Diagnosis Patients WD*  PD* WD*  PD* Cellular entiated ified 








Reticulum cell sarcoma 121 12 19 21 20 12 22 15 
Lymphocytic lymphoma 138 £4 29 12 6 II 10 16 
Lymphoblastic lymphoma 61 13 23 5 4 3 7 6 
Giant follicular lymphoma 23 14 4 1 d 2 — I 
Hodgkin's disease 2t $ 6 I 3 4 1 1 
No. of patients 364 98 81 . 40 34 32 40 39 
Per cent of total patients — 100 | 27 22 II 9 9 II Jd 
Survial 
5 year 30% 46% 21% 18% 18% 24% 38% 
IO year 14% 16% 13% o 11% 10% 28% 


* WD= well differentiated; PD= poorly differentiated. 


Since this is a retrospective study, the  electrocardiography. As listed in Table rr, 
modern techniques of staging were used lymphangiography and radioisotope liver 
rarely in the pretreatment studies (since scanning were used in less than 10 per cent 
1965 only 10 patients have had abdominal of the patients. From 30 to 70 per cent had 
exploration). The basic work-up consisted gastrointestinal roentgenologic study and 
of complete blood cell counts, urinalysis, intravenous pyelography. Bone marrow 
blood typing, chest roentgenography and  biopsy—the majority was done by needle 


Tase II 


ADDITIONAL PRETHERAPY SPECIAL PROCEDURES 


Hodgkin’s Disease | Other Lymphomas 


No. Per Cent | No. Per Cent. 

Lymphangtography 

(since 1962) 16 (6)* IO 22 (13)* 6 
Liver scanning 

(since 1965) IO 6 II 3 
Intravenous pyelography 107 (21) 66 251 (56) 69 
Gastrointestinal roentgenology 51 (2) 31 188 (41) 22 
Bone marrow study 78 (2) 49 182 (37) 50 
Operation for staging 

(since 1969) 9 6 I — 
Operation for diagnosis 6 4 80 22 

Celiotomy 4 54 

Radical mastectomy I 4 

Lymph node dissection I 5 

Wide excision — 6 

Other — II 
Total Patients 163 364 


* Parentheses indicate numbers of patients with abnormal tests. 
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Fic. 2. Distribution of clinical stages and years of admission. 


51 -55 


aspiration— was obtained in approximately 
ço per cent of the patients. It is important 
to point out that in about 22 per cent of 
the cases with non-Hodgkin's lymphoma, 
major operations were involved in the 
diagnosis because peripheral lymphadenop- 
athy was not obvious. 


FACTORS AFFECTING SURVIVAL RATES 
A. AGE AND SEX 
Qur over-all survival rates were similar 
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for the patients with Hodgkin's disease 
and those with other lymphomas (age- 
adjusted 5 year survival=28 per cent, Io 
year=16 per cent). In both groups, fe- 
males have had a better survival curve 
(Fig. 3), but statistically this is not sig- 
nificant (p»0.05). In both groups, pa- 
tients who belonged to the age group of 21 
to 40 years have had the best survival 
rate (Fig. 4), and this difference is highly 
significant (p «o.ot). 
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TABLE III 
HODGKIN'S DISEASE SURVIVAL Us. PATHOLOGY SUBTYPE 


LP NS 
Pt. No. Butler! 9-63 14-149 
EFSCH 43 28 
5 year Butler 50-88% 44-72% 
EFSCH 26% 46% 
IO year Butler 44-69% 25-53% 
EFSCH 20% 20% 


EFSCH- Ellis Fischel State Cancer Hospital. 


MC LD Total 

28—97 5-68 1,220 

33 30 163 
3-58% 0-38% 26-57% 
34% 5% 28% 
14-37% 4-20% 22-51% 
796 5% 16% 


LP= lymphocytic predominance; NS= nodular sclerosis; MC= mixed cellularity; LD= lymphocytic depletion. 


C. PATHOLOGIC CLASSIFICATIONS 


In patients with Hodgkin's disease, our 
series showed that those with nodular 
sclerosis had the best prognosis and those 
with lymphocytic depletion, the poorest 
(Fig. 6). Our results are comparable to the 
data of 7 other series as summarized by 
Butler,! except for the subtype of lymph- 
ocytic predominance (Table 11). For pa- 
tients with non-Hodgkin's lymphomas, the 
difference between the various histologic 
types is not so significant, but well dif- 
ferentiated lymphocytic types had the best 
prognosis (Fig. 6; Table 1). Very few re- 
ports have studied the prognostic signif- 
icance of non-Hodgkin's histologic sub- 
types classified according to the terminol- 
ogy of Rappaport.5 In the large series of 
lymphosarcomas as reported by Rosenberg 
et al. the over-all 5 year survival rate 
was 28 per cent; for lymphosarcoma it was 
27 per cent; and for reticulum cell sarcoma, 
it was 23 per cent. The survival figures for 
our series are as follows: over-all—3o per 
cent 5 years, I4 per cent Io years; lympho- 
cytic group—35 per cent 4 years, I$ per 
cent IO years; and histiocytic group—18 
per cent § years, 6 per cent Io years. 


D. DECADE OF ADMISSION AND TYPES OF THERAPY 


About 31 per cent of those with Hodg- 
kin's disease and 24 per cent of those with 
other lymphomas had some radiotherapy 
before they were admitted to our hospital. 
Figure 7 shows that the prognosis of pa- 


tients with Hodgkin's disease admitted 
since 1960 is much better than those ad- 
mitted before, and the prognosis of pa- 
tients who received both radiotherapy 
and chemotherapy is better than of those 
who received either treatment alone. Figure 
8 shows that the proportion of Hodgkin's 
disease patients receiving radiotherapy 
and chemotherapy has increased since 
1960. Also, it shows that the majority (76 
per cent) of those patients with the diag- 
nosis of lymphocytic predominance were 
admitted before 1960, contrasted with only 
46 per cent of those with nodular sclerosis 
(p <0.02). This might explain the poor sur- 
vival result of our patients with the diag- 
nosis of lymphocytic predominance. 

For the patients with other lymphomas, 
there seems to be little difference in prog- 
nosis between decades of admission or 
types of therapy (Fig. 9). (Eleven of the 
36 patients who received neither radio- 
therapy nor chemotherapy had surgical 
treatment [6 of the 11 lived longer than 
IO years]. Four patients had limited ex- 
cision and 7 had radical surgical removal.) 
However, those patients who had several 
courses of radiotherapy actually fared 
better. It is unclear whether or not this is 
artificial because those who survived longer 
might be patients who coüld receive more 
courses of radiotherapy. -Also, the equip- 
ment, philosophy and technique of radio- 
therapy have changed over the years 
(Table rv): more patients are receiving 
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Fic. 7. Survival curves according to decades of admission and types of therapy 
(163 cases of Hodgkin’s disease). 
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Taste IV 
ANALYSIS OF FIRST RADIOTHERAPY GIVEN AT EFSCH 
Hodgkin’s Disease Other Lymphomas 
Radiation Given Dose Radiation Given Dose 
Year Therapy to Next Therapy to Next : 
No. of Lymph Node (X 100 r)* No. of Lymph Node (X 100 r) 
Patients i Patients 
No. PerCent| Range Mean No. PerCent} Range Mean 
1940-1945 20 2 10 10-2; 18.7 15 — — 10-30  I9.4 
1946-1950 16 I 6 12-40 26.8 Il — — 10-33 26.3 
1951-1955 22 3 I4 10-50 26.9 42 -— — I0-52 26.2 
1956-1960 20 3 I5 10-28 20.1 58 — — 1o60 24.5 
1961-1965 17 5 29 II-$O 36.1 37 5 18 10-42 25.3 
1966-1970 21 7i 33 IO-SO 37.4 40 9 23 10-68 39.7 
1971 6 3 50 31-44 39.2 9 3 33 19-54 38.8 
122 24 20 202 17 8 
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* Listed dose is highest dose given to an area, excluding total body radiation and incomplete therapy. Radiation therapy machine 


used: 1940-1950, 200 kv. and 218 kv.; 1950-1957, majority of the patients were treated with 250 kv.; since 1957, most were treated 


with cobalt 60 apparatus. 
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Fic. 10. Post-radiotherapy local recurrence vs. doses given and duration of therapy. 


radiotherapy to adjacent lymph node areas 
(extended therapy), and the doses given 
have been increased. We attempted to 
analyze the relationship of local recurrence 
of lesions to doses given and duration of 
therapy for patients (Stages 1 and 11) who 
received their first course of radiotherapy 
at our hospital. Figure 10 suggests that 
such a relationship might exist in the 40 
patients with early Hodgkin's disease who 
survived longer than 6 months. No rela- 
tionship was evident for patients with 
other lymphomas. 


SUMMARY 


This is a retrospective and all-inclusive 
study of 163 patients with Hodgkin's dis- 
ease and 364 patients with other lymph- 
omas who were admitted to a state cancer 
hospital from 1940 to 1971. 

All the histologic diagnoses were con- 


firmed and the cases were reclassified ac- 
cording to the Rye system for Hodgkin's 
disease and the Rappaport classification 
for non-Hodgkin's lymphomas. 

Age-adjusted survival data are presented 
according to age, sex, clinical stage, patho- 
logic subtype, decade of admission, and 
type of therapy. 

Similarities and differences of the clinical 
courses of patients with Hodgkin's disease 
and other malignant lymphomas are dis- 
cussed. 

Yeu-Tsu N. Lee, M.D. 
Cancer Research Center 


Business Loop 70 and Garth Avenue 
Columbia, Missouri 65201 
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A METHOD FOR THE CALCULATION OF DOSE 
IN THE RADIATION TREATMENT OF 
HODGKIN'S DISEASE: 


By J.H. CUNDIFF,?J. R. CUNNINGHAM, R. GOLDEN; L. H. LANZL, M. L. MEURK, J. OVADIAS 
V. PAGE LAST; R. A. POPE, V. A. SAMPIERE, W. L. SAYLOR,” R. J. SHALEK, 
and N. SUNTHARALINGHAM! 


HOUSTON, TEXAS 


T calculation of dose at depth for 
large, irregularly shaped treatment 
fields, such as mantle fields in the radiation 
treatment of Hodgkin’s disease, is complex 
and is usually accomplished by approxima- 
tions based upon, or corroborated by, mea- 
surements in phantoms.?! 2 The validity 
of an approximation is limited to the type 
of radiation machine, the points chosen for 
calculation, and other parameters such as 
field shape used during measurement. A 
general calculative method described here 
utilizes standard tabular data together 
with a few measurements on the therapy 
machine. The dose is separated into pri- 
mary and scatter contributions, as has been 
described by Clarkson, with allowances 
for the variation of exposure across the 
field and non-nominal source-skin distance 
(SSD) in parts of the field. A computer 
method embodying the same principles has 
been in use at the Princess Margaret Hos- 
pital, Toronto. The method described here 
can be used to calculate the dose at any 
point in the patient within or outside the 
useful beam except near the edges of the 
field. It may be considered a standard of 
comparison for approximation methods 
without further experimental verification. 

These discussions of calculative methods, 


considerations of dose to the spinal cord, 
the gonads, and between adjacent fields, 
and the construction of lung blocks were 
presented at a Hodgkin's Disease Dosime- 
try Workshop on June 26, 1969, at Chicago. 
The workshop was sponsored by the Coop- 
erative Hodgkin's Disease Clinical Trial 
Steering Committee and conducted through 
the American Association of Physicists in 
Medicine by the Radiological Physics 
Center (RPC) and a task group of the 
Scientific Committee. The instructors and 
collaborators at the workshop appear as 
authors here, and this paper is intended to 
present the essentials of the discussions at 
the workshop. 

Another method of dose calculation 
utilizing the tissue maximum ratio (TMR) 
definition of the dose at depth has been 
developed at the Memorial Hospital in 
New York." This method is designed to be 
independent of energy and is in use at a 
number of institutions; however, it will 
not be presented in the discussions here. 


CONSIDERATIONS IN CALCULATION 
THE PROBLEM 


In the treatment of Hodgkin’s disease, 
large fields with outside borders of up to 


1 Supported in part by National Cancer Institute Grants CA 08971, Cooperative Hodgkin’s Disease Clinical Trial, and CA 10953, 


The Radiological Physics Center. 


2? The Radiological Physics Center, The University of Texas at Houston, M. D. Anderson Hospital and Tumor Institute, Houston, 
Texas. R. Golden now at Youngstown Hospital Association, Youngstown, Ohio. 


3 The Princess Margaret Hospital, Toronto, Ontario, Canada. 


1 Argonne Cancer Research Hospital, The University of Chicago, Chicago, Illinois. 

5 Saroni Tumor Institute, Mount Zion Hospital, San Francisco, California. 

* Michael Reese Hospital, Chicago, Illinois; now at Milwaukee County General Hospital, Milwaukee, Wisconsin. 

? Stanford University Medical School, Palo Alto, California; now at Prince of Wales Hospital, Randwick, Australia. 

? Memorial Hospital, New York, New York; now at Wessex Regional Department of Nuclear Medicine, Southampton General 


Hospital, England. 


?'The University of Texas at Houston, M. D. Anderson Hospital and Tumor Institute, Houston, Texas. 
10 Walter Reed Hospital, Bethesda, Maryland; now at the School of Medicine, The University of North Carolina, Chapel Hill, North 
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Fic. 1. Typical mantle field for radiation treatment of the neck and thorax. + = positions on surface of pa- 
tient; © =the projection at mid-depth. 


40X40 cm. are blocked to shield regions 
where the radiation is not desired, such as 
the lungs. The resulting treatment field will 
differ in shape from patient to patient; 
thus, it is not practical to have isodose 
curves available for each field shape and 
patient contour. An example in Figure 1 
shows the outline of a field and a number 
of points chosen for calculation. A cross- 
sectional view of the same treatment plan 
which includes the central axis is shown in 
Figure 2. The departure from nominal 
SSD (g), relating to a point of calculation 
(A), at depth (d), is illustrated. For treat- 
ments of this type, high energy photon 


radiations usually are used, including 
cobalt 60 gamma rays and 2, 4, 6, or 8 MV 
roentgen rays, with SSD of 80 to 150 cm. 
With higher energy photons, there is 
danger of underdosing superficial regions 
in which electronic build-up has not been 
achieved, and some clinicians question the 
use of 6 and 8 MV roentgen rays for this 
reason. This danger may be more apparent 
than real, since with 8 MV roentgen rays 
the dose at 0.5 cm. depth is 90% of the 
maximum with a 30 X 30 cm. field, and 80% 
of maximum with a roX1o cm. field.” 
With 6 MV roentgen rays, the dose at 0.5 
cm. depth is 92% of the maximum with a 
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Fie. 2. Cross section through the patient in the axil- 
lary region at the level of the point of calculation, 
As 


25X25 cm. field and 86% of the maximum 
with a Io X10 cm. field.” 


OFF~AXIS DIMINUTION OF THE BEAM 


With large, irregularly shaped fields, it is 
necessary to take account of beam charac- 
teristics, just as with smaller fields of 
regular shape. With the latter, the off-axis 
diminution of the beam is implicit in the 
isodose curves; for the calculation of dose 
to the points in an irregular field for which 
isodose curves do not exist, however, the 
diminution across the beam must be al- 
lowed for explicitly. In Table 1, some 
typical beam profiles in air are shown for 
large fields, indicating that points off the 
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central axis in a cobalt 60 beam may have 
an exposure of 8 or 9% less than the center. 
As is shown in the third column for cobalt 
60, this effect can be diminished by utiliz- 
ing the central part of a larger field with 
beam definition by secondary blocking, or 
alternatively by using a compensator to 
flatten the field, as is illustrated for 6 MV 
roentgen rays. Off-axis diminution may be 
measured in air with a detéctor having a 
wall of sufficient thickness to provide elec- 
tronic equilibrium. Measurements across 
the unblocked field at the treatment dis- 
tance on perpendicular axes and diagonals 
are usually sufficient. If the shadow tray is 
in place during the measurements, oblique 
attenuation near the edges of the field 
is taken into account. 


NON-NOMINAL SOURCE-SKIN DISTANCE 


The variation of SSD within the field of 
treatment is a source of error in the cal- 
culation considered. If the nominal SSD is 
130 cm. and a portion of the skin is 4 cm. 
more distant, then an error of about 6% is 
introduced if the patient is considered flat 
at 130 cm. 


INFLUENCE OF COLLIMATORS AND BLOCKING 


The setting of the primary collimators 
influences the exposure rate significantly, 


TABLE I 


BEAM PROFILE IN AIR, RELATIVE TO THE CENTRAL AXIS FOR LARGE FIELDS* 


Cost Cot? 2 MV 6 MV 
EATE A 2 Roentgen Rays Roentgen Rays 
Side of Field 100 cm. SSD 130 cm. SSD 
(cm.) 35X35 em. Trim- 53X52 cm. Blocked I50 cm. TSD 160 cm. TSD 
mers 65 cm. to 34X 34 cm. 35X35 cm. 40X40 cm. 
(Center of field) 1.00 1.00 1.00 1.00 
12 99 I.00 1.00 1.00 
IO 99 .99 .99 I.00 
8 98 .98 .98 1.00 
6 .97 .98 .97 L0G 
5 .96 .97 .96 1.00 
4 95 -97 -95 1,00 
3 94 -96 "94 1.00 
2 92 .96 .92 1,00 
I .91 -95 .91 — 





* Measurements were in air on particular machines. The results are not applicable generally to other similar machines. 
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but the presence of secondary blocking, 
such as for the lungs, may increase or de- 
crease the exposure rate slightly—usually 
less than 1%. This occurs because of the 
large contribution of scatter radiation from 
the collimating parts near the source and 
the relatively small contribution of scatter 
from secondary collimators at a distance 
from the source. Therefore, it is sufficient 
that the exposure rate in air or absorbed 
dose rate in free space! from a machine be 
known or calculated with the primary 
collimators as they are set in treatment 
prior to the addition of secondary blocking. 


GENERAL METHOD 


The general method consists of a sum- 
mation at each point of interest of the pri- 
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mary and scattered radiation with al- 
lowance for the off-axis diminution and 
non-nominal SSD. The primary radiation 
to a point of interest is calculated using the 
tissue-air ratio (TAR) for zero field size, 
and the scatter radiation is calculated from 
scatter-air ratios (SAR). The TAR is de- 
fined as the ratio of the absorbed dose at a 
given point in a phantom to the absorbed 
dose which would be measured at the same 
point in free air within a volume of the 
phantom material just large enough to 
provide the maximum electronic buildup at 
the point of measurement.” The SAR is 
defined as the difference between the TAR 
for a given field and the TAR at the same 
depth for zero field size. The data for 
these calculations are given in Table rr. 
The absorbed dose at an arbitrary point 


Tagg [IIA 
TISSUE-AIR RATIOS AND SCATTER-AIR RATIOS 


A. Cobalt 60 


Depth | Tissue-Air Ratio* 





Scatter-Air Ratios for Field Radiust 


(cm.) | ocm? | 100 cm.2| 2cm 4 cm 6 cm 8 cm. | 10cm. | 15cm. | 20cm. | 25cm 
0,5 | 1.000 1.036 OI4 026 .037 .048 .058 .076 .o85 .O8g 
I .965 1.028 O26 . O48 .o66 .078 .089 .107 118 123 
2 .905 1.002 .045 o8o .102 .116 127 . 149 160 .167 
3 845 .971 obi 103 130 .147 .I61 . 184 .198 205 
4 792 .938 .O7I .121 151 170 .186 210 228 .239 
5 742 902 .076 44 . 166 . 189 . 206 2035 255 . 266 
6 . 694 . 864 o8o . I41 .176 .201 219 252 272 . 284 
pi 650 .825 o81 .143 181 209 229 267 . 290 . 304 
8 . 608 . 795 o80 . 142 .185 214 . 236 278 301 £416 
9 .$70 . 746 .078 140 .183 216 240 . 284 312 (329 
IO 534 707 .075 136 181 215 242 .288 318 336 
II .$OI .671 O7I 132 . 178 213 241 . 289 5929 -339 
12 . 469 .635 .069 128 . 174. 210 .239 290 .324. 342 
13 440 602 .066 124 170 207 .237 290 :327 345 
14 .412 . 570 .063 120 . 168 204 .235 .288 .326 “347 
I$ .386 -$39 o6o 116 162 200 231 .286 6325 347 
16 .361 .$1I .058 112 .157 . 196 227 .283 322 .346 
17 . 338 . 484 .056 108 “153 191 225 . 279 .318 -343 
18 2917 -459 054 104 . 148 .186 218 .276 4313 -339 
19 . 297 -433 O52 .IOI . 144 -IŜI 213 .270 «309 .335 
20 . 278 409 O49 .097 139 .176 207 265 .305 .329 


t Gupta and Cunningham, 1966. 
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TasLr IIB 
TISSUE-AIR RATIOS AND SCATTER-AIR RATIOS 


B. 4 MV Roentgen Rays: Varian Clinac-g (Lead Flatness Filter) 


Depth | Tissue-Air Ratio Scatter-Air Ratios for Field Radius 





(cm) | ocm.? | 100cm? | 2cm. | 4cm. | 6cm. | 8cm. | liocm. | 15cm. | 20 cm.* | 25 cm.* 


EE | I } dirait a i terere nme | sf i tira rait B. DÀ tomm er rtg E m n inate aa a_i m Su, | Sahni D uses A IRA PARIS i e e m 


2.0 952 1.021 035 O66 .073 o88 O98 IIO IIS 118 
3,0 899 998 048 O81 .102 118 130 143 150 154. 
4.0 847 966 058 097 .125 145 157 174 188 195 
5.0 799 933 063 110 I41 165 179 200 214 222 
6.0, 753 goo 067 119 Aer 181 196 220 237 246 
7.0 710 866 o68 125 .163 193 211 237 257 268 
8.0 670 832 o69 128 170 201 222 252 272 283 
9.0 632 800 o69 131 . 174 207 230 263 283 296 
IO.O 598 765 068 132 .177 210 236 271 291 303 
II.O 564 gar 067 131 .178 213 240 278 300 315 
12.0 529 698 066 130 .178 215 242 283 308 318 
13.0 500 666 065 128 .177 214 243 288 314 325 
14.0 471 636 063 125 .175 212 243 289 316 330 
15.0 444 605 062 122 .I7I 210 241 290 316 330 
16.0 .419 .576 .060 .118 .168 . 206 2,39 . 28g .316 325 
17.0 .395 . 549 .059 .Il4 .163 .202 236 -287 .314 2:325 
18.0 -373 .521 .057 .110 .159 :197 4250 . 284 22919 .320 
19.0 .351 .496 .056 107 .154 .193 . 226 .281 .310 .318 
20.0 2331 .473 O54 .104 <T5O . 188 221 276 . 306 .314 


* Extrapolated data. l 
Notes: (1) Table by Mary Peterson of Rosewood General Hospital and Robert Golden of the AAPM Radiological Physics Center from 
measurements at Wadley Institute, Dallas, Texas. . 
(2) This machine produced a depth dose of 60.8 per cent at 10 cm. depth for a 10X 10 cm. field at 80 cm. target-skin distance 
and a tissue-maximum ratio of 0.738 at 10 cm. depth for a 10X 10 cm. field at 80 cm. target-axis distance. 


A, as shown in Figures 1 and 2, is calcu- Symbolically, with the brackets having the 
lated as follows: same meaning as above, the absorbed dose 


Absorbed dose at point A = 


[absorbed dose in phantom for calibration conditions] 
X [transition to absorbed dose in a small mass of tissue for treatment field size] 
X [transition to absorbed dose in a small mass of tissue at point A] 


(absorbed dose due to primary radiation to point A in patient) 
X + (absorbed dose due to scatter radiation to point A in patient) 


absorbed dose in a small mass of tissue at point A 
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Taste IIC 
TISSUE-AIR RATIOS AND SCATTER-AIR RATIOS 
C. 6 MVP Roentgen Rays: Varian Clinac-6 


Depth | Tissue-Air Ratio Scatter-Air Ratios for Field Radius 





(cm. | ocm? | 10ocm2 | 2cm. | 4cm. | 6cm. | 8cm. | Iocm. | 15 cm. | 20cm. | 25 cm. 
1.5 | 1.000 1,029 oro O21 O31 042 O51 063 069 071 
2 997 1.027 OII O21 032 .043 052 064 069 071 
3 965 I.009 o16 032 047 .058 067 083 ogg 090 
4 926 981 020 040 .057 071 o82 099 108 IIl 
5 885 952 O24. O49 .071 087 100 117 126 130 
6 843 924. 030 o6o .O85 105 118 137 147 161 
7 802 895 055 O70 .098 120 134 155 166 171 
8 761 866 O40 079 „III 134 149 172 184 189 
9 2243 837 043 087 SI 145 162 188 200 206 
10 687 808 046 ogi 4127 161 170 199 212 217 
II 655 779 047 093 .131 .157 .178 .207 .221 -227 
12 . 624 .750 ,047 .093 .133 .162 . 184 z213 .228 .236 
13 . 596 722 047 .093 s133 163 .185 .218 235 245 
I4 .567 . 694 .047 .093 134 165 .187 .224 243 .254 

5 . $40 . 668 047 .094 .136 .168 . 1gI .226 .247 . 262 

16 BIS 642 . 048 .095 -137 „I7I . 193 .229 .282 . 269 

17 . 488 .618 .048 .096 .138 :121 .194 232 .256 .274 

18 464 . 593 .048 .096 1137 170 .194 23A .259 .278 

I9 -443 4,070 . 048 .094 »I34 .167 .192 5299 259 . 278 

20 .422 546 .047 .ogi | .130 . 164 . 189 .230 268 278 


Notes: (1) Table by J. H. Cundiff and R. Golden of the AAPM Radiological Physics Center with the collaboration of L. H. Deiterman, 
verified on the 6 MV Varian Clinac X-ray machine at Scott and White Clinic, Temple, Texas. 
(2) This machine produced a depth dose of 67.5 per cent at to cm. depth for a 10X 10 cm. field at 100 cm. target-skin distance 
and a tissue-maximum ratio of 0.785 at to cm. depth for a 10X 10 cm. field at 100 cm. target-axis distance. 


at point A can be calculated for source-skin Da = [Di x B] xum x c| 





or isocentric techniques. TAR); 
i (2) 

Fixed source-skin distance; calibration in SAD \? 

phantom. |? (5) | [TAR), + Sa]. 
D, = [D. x 2l x d Fixed source-skin distance; cobalt 60 or.2 
TAR)e MV «x-ray, calibration in air. 
SSD +e wv G) The rationale with in-air calibration is the 
| X (solu) | same as for equation (1), except the factor, 
B TAR), is not required. 

-[TAR)a + S4]. D, = [D x B][G] 

I socentric technique; calibration in phantom. |» x (eon) (3) 
SSD +g +d 


The rationale for an isocentric technique is' ie 
the same. -[TAR)g + Si]. 
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D4 — absorbed dose at arbitrary point 
A. 

D,-—absorbed dose in phantom for 
same SSD as used in treatment at 
depth of dose maximum (mea- 
sured at or corrected to this 
depth) for the calibration field 
size. 

D,=absorbed dose in phantom at 
depth of calibration at source- 
tumor distance (or SAD) for the 
calibration field size. 

D,=absorbed dose in small mass of 

e tissue, just sufficient for elec- 
tronic equilibrium, in-air at nom- 
inal SSD+e, for the calibration 
field size. 

B= fractional transmission of gamma 
rays through tray supporting sec- 
ondary blocking for field size 
utilized. 

TAR), =tissue-air ratio for the calibration 
field size at depth of dose maxi- 
mum (this is the backscatter 
factor). 

TAR); = tissue-air ratio for the calibration 
field size at the depth of calibra- 
tion. 

G=relative field size dependence 
(measured in-air at the center of 
the large unblocked field to be 
employed; at calibration field 
size in-air, G is 1.00). 

P=beam diminution off-axis in-air 
at the nominal SSD or SAD over 
the point to be calculated, for the 
large unblocked field; central axis 
is I.OO. 

SSD=nominal source-skin distance for 
treatment with the irregular field. 
e=depth of dose maximum. 
g=vertical distance between skin 
surface over A and nominal SSD 
(beam vertical). 
d=vertical depth, skin surface to A. 
SAD =source-axis distance. 
SPD = distance, source to point of cal- 
culation (such as point A). 

TAR), =tissue-air ratio at depth d for 

zero field size. 
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Sa average scatter-air ratio for point 
A at depth d for the treatment 
field. 


In a strict implementation of Equations 
(1), (2), and (3), the field size at the depth 
of calculation should be employed for 
scatter-air calculations, and the TAR), for 
zero field size should be for the slant dis- 
tance on the ray from the patient's surface 
to A. In practice, however, it is acceptable 
that the field size at the surface of the pa- 
tient and also the vertical tissue depth for 
TAR). be used in calculation. This recom- 
mendation leads to 2 errors which are al- 
most mutually compensatory. The use of 
the field size at the nominal SSD instead of 
that at the depth of calculation can lead 
to an underestimation of dose by 1% or so, 
while utilizing the vertical depth instead of 
the slant depth overestimates the dose by 
about 0.5%. It is thus recommended that 
the field size at the nominal SSD and the 
vertical depth of tissue over a point of cal- 
culation be utilized. 

The average scatter-air ratio (S4) at a 
given point off-axis is calculated by sum- 
ming the contributions from a number of 
sectors with equal angles, as shown in 
Figure 3. The scatter-air ratios for various 
circular field sizes for the depth (d) may 
be marked on a transparent ruler for direct 
reading. Different rulers must be prepared 
for each depth. Scatter-air ratios are in- 
dependent of SSD, and the same tables 
may be used at different distances from 
the source. The sum of the contributions 
from all the sectors is divided by the num- 
ber of sectors (36 in Fig. 3) to obtain the 
average. 


Example of calculation at axilla for cobalt 60 
Point A in Figure 2 and Figure 3. 
SSD = 130 cm. 


e=0.§ cm. 
D,=absorbed dose at 130.5 cm. (10 
X10cm. field at 130 cm.) 
TAR).— 1.036 (10X10 cm. field, 0.5 cm. 
depth) 
B —0.95 
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Fic. 3. The method of obtaining the average scatter-air ratio from equal sectors centering on point A. 
Regions under heavy blocking are considered as contributing no scatter. 


G=1.05 (36X36 cm. field at 130 cm. From Equation (1): 
relative to a 10X 10 cm. field at 
130 cm.) _ I 
—0.96 (5 cm. inside field boundary Da = [De X 0.95] s A ros | 
defined by primary collimators) 


g=4.0 cm. |: 6 X (— 130 +05 WV 
d=8.0 cm. eg 130 + 4.0 + 8.0 | 
TAR) a=0.608 (zero field size, 8 cm. depth) quee 
Sa-0.200 (from average scatter-air - [o.608 + 0.200] 


ratio calculation outlined in Table 
HI) . Da = 0.631 D. 
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Taste HI 
CALCULATION OF AVERAGE SCATTER-AIR RATIO TO POINT A IN FIGURES 2 AND 3 

Sector Scatter-Air Ratio (SAR) Net SAR 
I +.208 + .208 
2 + .218 + .218 
3 + .306 +- 238 — .269 + .275 
4 +297 +.297 
5 +.316 -+.280 — .302 + .294 
6 +.310 + .266 — .292 + .284 
7 + .310 + 263 — .284 -+ .289 
8 d-.321 + .158 — ,228 + .251 
9 + 321 +- ,288 + 134 — , 308 —.227 + .208 
IO + .322 --.289 + I2 = 311 —.228 0.197 
II, + £323 + .292 4d-.121 —.314 —.251 -F.19I 
12 + .300 --.122 —.239 + .183 
13 ++ 307 097 — .249 + .185 
14 + .315 ++ £137 -— 266 + .186 
Ij + . 308 + .150 — .289 + .169 
16 + .180 + .180 
17 + .223 + .223 
18 + .238 + .238 
19 -H . 240 +.240 
20 “+ 2a2 d-:242 
21 -d-.228 + .228 
22 "Io + .219 
a5 +-.192 + .192 
24 + .165 + .165 

25 + .149 + +149 ' 
26 + .140 + .140 
27 alaa + .132 
28 4.1309 + .130 
29 + .130 + .130 
30 +192 +132 
31 + .138 + .138 
32 + 149 + +149 
33 +. 164 + .164 
34 +-.188 7.216 + .188 
35 + .200 Average SAR= = , 200 +.200 
36 + .202 36 + .202 
Total +7.216 


Comments on the calculation. 


The above calculations are not valid 
near the edges of the open fields as defined 
by the secondary blocking, since the beam 
penumbra will reduce the dose there. At 
distances of 1.5 cm. and greater from the 
edges of the beam, the effects due to 
penumbra are usually small. If one wishes 
to calculate within the penumbra near the 
edges of the secondary blocking, it is 
possible to measure in-air across the field 
with the secondary blocks in place. An 


exaggerated off-axis correction factor (P) 
can be derived and applied. One would 
expect a lower accuracy in this region. 


APPROXIMATE METHODS 


Some institutions utilizing similar field 
shapes from patient to patient use an effec- 
tive area for each point of calculation to 
choose an appropriate backscatter factor 
and per cent depth dose. The general 
method described above is useful in check. - 
ing the validity of an equivalent area ap- 
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proximation. The best choice of effective 
area is that area which gives the same TAR 
as the general method. The equivalent 
area is qt?, where r, the radius, is selected 
from Table i1 to give the scatter-air ratio 
calculated by the general method. In Table 
Iv, the equivalent radii and areas are 
listed for the points noted in Figure 1. 

As an aid in selecting equivalent areas 
for calculation, some institutions have 
evolved rules-of-thumb which are very 
helpful. The reader is cautioned against 
using rules-of-thumb unless he has checked 
their validity by the general method for 
his machine and his method of treatment. 


COMPARISON OF CALCULATIONS 
AND MEASUREMENTS 


The general method of calculation is 
proposed as a definitive method, not re- 
quiring further experimental verification. 
Accordingly, 3 approaches have been taken 
to challenge the calculative method: (1) 
uncertainties in the general method; (2) 
measurements in an idealized phantom; 
and (3) measurements in an anatomic 
phantom. 


UNCERTAINTIES IN THE GENERAL METHOD 


A summary of types of known uncer- 
tainties in the general calculative method, 
together with a measurement or estimate 
of each, appears in Table v. These entries 
are appropriate to points in the open parts 


Tase IV 


EQUIVALENT RADII AND AREAS FOR THE POINTS NOTED 
IN FIGURE I DERIVED BY THE GENERAL METHOD 


(cm.) (cm.?) 
A 7.00 154 
B 9.19 265 
C 8.43 223 
D 5.76 104 
E 5.20 85 
F 8.00 201 


* These values are applicable only to the example presented in 
Figure 1. 
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TABLE V 
UNCERTAINTIES IN THE GENERAL METHOD 
Measured/ 
Calculated 
Effect on scattered radiation of: 
1. Lesser density of lung be- 
neath block 1.01 
2. Non-nominal SSD ©.99-1.01 
3. Limited phantom ©.98-1.00* 
4. Transmission through blocks LON 
1.00+0.03 
* Estimated. . 


of the field such as point A. The low density 
of lung beneath the lung blocks does not 
fully attenuate the scatter from distant 
parts of the open field, as indicated in Item 
1 of this table. Item 2 arises because of the 
assumption in scatter-air tables that all 
parts of the field are at the same SSD; the 
general method allows for the effect of non- 
nominal SSD for the primary radiation but 
not for the scattered radiation. Item 3 is an 
estimate of the effect of the limited thick- 
ness of scattering media beneath or ad- 
jacent to such areas as the neck or axilla, 
which fail to provide full scatter to the 
point of calculation. Some transmission of 
primary radiation occurs through the lung 
blocks with subsequent scatter to points 
of calculation. Since lung blocks usually 
attenuate the primary beam to about 5% 
transmission, it is estimated that scattered 
radiation contributed by non-zero primary 
under shielding contributes on the order 
of 1% of the total absorbed dose at a point 
in the open field (Item 4). These uncer- 
tainties are estimates, or partial estimates, 
and they are added to obtain an over-all 
uncertainty of about +3% in the correct- 
ness of the calculation. In this context, 
"uncertainty" does not have a rigorous 
definition, but it is likely that errors due 
to the above causes would fall within the 
stated range 95% of the time; if this is so, 
the standard error due to the above causes 
would be less than +2%. 
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Taste VI 
COMPARISON OF THE GENERAL METHOD OF 
CALCULATION AND MEASUREMENTS 
A. Idealized Phantom (Grant, 1970) . 
Poi Depth Dose Calculated/ 
Sm (cm.) Dose Measured 
lA 10.0 .98 
iB 10,0 1.00 
C 10.0 1.00 
D 10.0 .97 
E 5.2 .98 
F 0.5 1.00 
G 10.0 1.00 
FF 10.0 97 
Average 0.99+0.02 
B. Anatomic Phantom (Grant, 1970) 


Dose Calculated/Dose Measured 





Point Phantom Phantom 
inhomogeneities | inhomogeneities 

not considered considered 

A 1.04.02 1.02 +.02 

B 1.02.01 I.00Ł.OI 

C 1.05+.03 1.03+.03 

D 96+ .03 95+ .03 

E 1.02.01 1.02+.01 

F 1eGo- <r :907 35 401 


MEASUREMENTS IN AN IDEALIZED PHANTOM 


Measurements were made with a 
Farmer-Baldwin, 0.6 cc. ionization cham- ` 


ber and a Keithley 602 electrometer in a 
rectangular water tank utilizing cobalt 60 
gamma rays and the field shape and points 
of measurement indicated in Figure 1. 
Thus, the entrance surface of the phantom 
was flat at the nominal SSD (100 cm.) and 
no inhomogeheities were present beneath 
the surface. Lung blocks of 5 cm. lead to 
shape the field were employed at a dis- 
tance of 20 cm. from the water surface. 
The results shown in Table via are ex- 
pressed as the ratio of dose calculated /dose 
measured.” The method of calculation was 
the general method described above. For 
point G, the off-axis correction factor was 
measured in air with the lung blocks in 
place, since the point is near the edge of 
the field. For the points considered, the 
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average agreement between calculation 
and measurement in this idealized case 
was 1%. The standard error is estimated 
at 205. 


MEASUREMENTS IN AN ANATOMIC PHANTOM 


An Alderson phantom loaded with 
lithium fluoride dosimeters was exposed in 
6 experiments to cobalt 60 gamma rays 
utilizing the field shape and points of mea- 
surement indicated in Figure 1. The dose at 
mid-depth was compared with the dose 
calculated by the general method of cal- 
culation. The first column in Table vis” 
is the ratio of the dose calculated to that 
measured, considering as muscle density 
the parts of the phantom exposed to the 
open radiation field; the second column 
corrects: the scatter calculations for in- 
cursions of lung (at density 0.33) into the 
exposed area. This correction was neces- 
sary in this experiment because the Alder- 


„son phantom used had abnormally large 
lungs resulting in incomplete shielding of 


the lung area with lead. One should not 
need to make this correction for a clinical 
situation since the lung normally is com- 
pletely shielded. Thus, the second column 
Is a more correct comparison of the general 
calculative method and measurement. The 
experimental errors indicated are the 
standard deviations derived from variabil- 
ity of the data. 

-In the view of the authors, these lines 
of experiment and reasoning support the 
general method of calculation. 


LUNG BLOCKS 
POSITION 


The support trays for lung blocks and 
other secondary blocking are usually lo- 
cated 15 cm. or more from the surface of 
the patient. The closer the blocks are to 
the patient, the less the penumbra cast by 
the edges of the blocks, but also the greater 
the surface dose due to secondary electrons 
ejected from the blocks and tray. If the 
field size is large, the skin sparing charac- 
teristics of the beam will be reduced, even 
with a 15 cm. skin distance. For example, 
for cobalt 60 radiation through a plastic 
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tray, the skin dose is 45% of the sub- 
cutaneous dose at maximum for a field size 
of 12X12 cm. and a skin-to-tray distance 
of 15 cm.;}8 however, for a 30 X30 cm. field, 
the skin dose is about 70% that at maxi- 
mum.” The relative skin dose depends not 
only on field size and distance but also 
upon the material and type of shadow 
tray. For any given field size or skin-to- 
tray distance, a solid plastic tray gives the 
greatest dose to the skin. The use of plastic 
or metal trays in the form of an open mesh 
may improve skin sparing somewhat; how- 
ever, in those instances where optimum 
skin sparing is desired, a material of inter- 
mediate atomic number may be placed on 
the side of the shadow tray nearest the 
patient. For a 3030 cm. field at 15 cm. 

distance, the dose to the skin 1s reduced to 
about 50% of that at the maximum by the 


addition of copper, tin, or leaded glass on ` 


the underside of the shadow tray.” 


d CONSTRUCTION OF BLOCKS 


The attenuation of the beam to. about 
505 1s desired under the lung blocks. Gen- 
erally 5 cm. of lead is used for this purpose, 
both for cobalt 60 gamma rays and 6 MV 
roentgen rays. A shape to shield the lung 
may be achieved by building with general 
blocks, by cutting from a lead slab for in- 
dividual patients, or by building the 


proper shape from lead shot or low melting ` 


alloy. | 

Several techniques exist for determining 
the shape of blocks for individual patients. 
Meurk? utilizes a pantograph and the 
chest roentgenogram to produce a tem- 
plate for the cutting of lead blocks (with a 
4 TPI skiptooth blade on a bandsaw). An 
alloy of lead containing 2 to 5% antimony 
is more easily cut than pure lead. The 
pantograph minification is related to the 
source-film and source-block distance. In 
another method, a roentgen-ray simulator 
with a tray at the proper distance permits 
the sketching of the block outline at the 
tray to cast a light shadow over the lungs 
in the roentgenogram.” In both of the above 
methods, the height of the blocks must be 
taken into account. À third method utilizes 


Calculation of Dose in Hodgkin's Disease 4 


2 


lead shot, No. 71, to fill a styrofoam cavity 
7.5 cm. deep. This thickness is equivalent 
to more than $ cm. of solid lead. The 
cavity is cut in the styrofoam at the tray 
distance with a hot electrical wire sup- 
ported at the target distance, as the other 
end of the taut wire 1s made to trace the 
lung outline on the roentgenogram at the 
film distance." In the latter method, the 
edges of the blocking are parallel to the 
rays, but since the styrofoam holding the 
shot is opaque to light, the outline of the 
lung blocks is not seen upon the skin. A 
method which utilizes lead shot, but per- 
mits visualization of the light field upon 
the patient, has been described.!??? The 
shot is glued together in a thermoplastic 
material using polyethylene foam as a form 
cut with divergent sides in a manner sim- 
ilar to that described above. Alternatively, 
a low melting point alloy molded into a 


solid block may be used. 


DOSE UNIFORMITY BETWEEN 
ADJACENT FIELDS 


It is possible to achieve uniformity of 
dose at the junction of 2 fields from geo- 
metric considerations, providing the light 
beam defines the dose which is 50% of the 
central axis dose'of the penetrating beam. 
On:most therapy machines, the edges of 
the light field define the position of 50% of 
the exposure in air or absorbed dose in 
free space at the central axis. At depth, the 
extension of the light edge approximates 
so% of the dose on the central axis; the 
method described here is based on that 
assumption. The separation of the ight 
fields at the skin is that necessary to 
achieve junction of the light fields at the 
chosen depth. This situation is illustrated 
in Figure 4 and is related to the length of 


the fields, Lı and La the SSD, and the . ` 


depth beneath the surface where uni- 
formity is to be achieved. By similar tri- 
angles, the separation S on the surface is 
calculated as shown. In practice, it is more 
difficult to achieve matching if the radia- 
tion field edge has a small penumbra; 
therefore, it is advisable not to use trim- 
mers on the edges that are being matched. 
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Ly ond Lo : Field. Lengths. 
d : Depth Of Dose 
Specification 
.SSD + Source-Skin Dist. 
4 ond 2, : Field "Half - Separations" 


S : Field Separation 


d= V2 Li (gem) 
4521/2 Lo (gop) 


S: gt Fo 


Fic. 4. Diagram illustrating the required field sepa- 
ration at the surface to achieve dose uniformity at 
depth between adjacent fields. 


Similarly, it is advisable to shift the region 
of matching on different days of treatment, 
so that if errors are occurring, they will be 
spread over a distance. A more precise 
method based on decrement lines and ex- 
perimental results has been given.®!° 

If the fields are being treated over dif- 
ferent periods of time, it may be advisable 
to treat the junction to a somewhat higher 
radiation dose in order to compensate ra- 
diobiologically for the longer total time of 
treatment. Johnson" treats the junction 
area to a dose 1.2 times greater than at the 
central axis when the courses of treatment 
to the adjacent fields occur at different 
times. This type of calculation is more com- 
plex than the one described above.!? 


DOSE TO SPINAL CORD 


With parallel opposing fields, all parts 
between the surfaces are raised to nearly 
the same dose. If some sections are thinner, 
such as near the neck, then this region will 
receive a higher radiation dose than 
thicker body sections. The spinal cord may 
be protected by partial shielding of the 
upper portion down to about T», or by 
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shielding of the entire spinal cord from the 
posterior for half the treatment;?* however, 
from the latter, the reduction of tumor dose 
to the mediastinum might be an undesir- 
able consequence. In Figure 5, the dose 
with 2 MV roentgen rays to the spinal 
cord in an Alderson phantom 1s compared 
to that delivered to the mediastinum with 
anterior and posterior mantle fields. The 
effect of shielding the upper part of the 
spine is also shown. 

There will be differences in the dose to 
the spinal cord if the tumor dose 1s stated 
at or near the suprasternal notch or if it is 
stated lower in the mediastinum. Generally, 
the patient is thicker at the lower medias- 
tinum and will therefore require a greater 
exposure to the anteroposterior and pos- 
teroanterior fields, with a resulting higher 
dose to the spinal cord. From a review of 
measurements at I2 institutions with 
lithium fluoride thermoluminescent dosime- 
ters in an Alderson anatomic phantom, the 
average ratio of the maximum dose to the 
spinal cord to the prescribed dose in the 
mediastinum is 1.14 (range 0.93 to 1.36).!! 
The beams included 2 MV roentgen rays, 
cobalt 60 gamma rays, 6 MV roentgen 
rays, 22 MV roentgen rays, and 33 MV 
roentgen rays. Although there have been 
few reports of neurologic symptoms in pa- 
tients, some institutions may be very close 
to administering the maximum dose that 
can safely be delivered to the spinal cord. 

Perhaps the best way of reducing the 
possibility of overdose to the spinal cord 
is by the use of compensating filters to 
attenuate those parts of the beam which 
wil be treating thinner parts of the 
anatomy, such as the neck. The method 
proposed by Faw e al? compensates in the 
craniocaudad and lateral dimensions of the 
patient, thus equalizing the doses in the 
axillary region as well as in the spinal cord. 
Another simpler method, which com- 
pensates only in the craniocaudad dimen- 
sion and thus reduces the dose to the 
spinal cord, has been reported.?* In this 
latter method, the tissue compensator 1s 
employed together with a beam-flattening 
filter for cobalt 6o. 
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Fic. 5. The dose to the spinal cord from equally weighted anterior and posterior mantle treatment fields. The 
dotted lines are normalized to 1.00 at the mid-thickness of the mid-mediastinum (such as point C in Fig. 
1); the solid lines are normalized to 1.00 at the mid-thickness of the upper mediastinum (such as point B 
in Fig. 1). The circles are a continuation of the solid lines, measured with no cervical shielding in place. 
Measurements were with 2 MV roentgen rays in an Alderson phantom at 150 cm. SSD. 


DOSE TO GONADS OR FETUS 


The dose to the gonads or to a fetus will 
depend on the particular field arrangement 
and distances. It 1s possible, however, to 
make some general statements about the 
doses. Usually it is possible to shield by 
blocking toward a cobalt 60 irradiator to 
reduce the radiation dose to the fetus or 
female gonads to approximately 20 rads 
from an upper mantle treatment delivering 
4,000 rads to the mediastinum. Similarly, 
the male gonads can be protected to a large 
extent by exclusion from the radiation field. 

Without additional blocking, however, 
Meurk and co-authors? indicate that ap- 
proximately 65 rads are delivered to the 
ovaries from the mantle treatment with a 
mediastinal dose of 4,000 rads. Covington 
and Baker? investigated the dose at various 


distances from 6 MV roentgen rays and 
cobalt 60 gamma rays. À summary of their 
results is shown in Table vii. 


SUMMARY 
A general method is given for the cal. 


TABLE VII 
DOSE AT VARIOUS DISTANCES OUTSIDE THE EDGE OF A 
MANTLE FIELD AS A PER CENT OF THE DOSE AT 
MID-DEPTH IN THE CENTER OF THE FIELD 


Distance from 6 MV s 
Edge of Field | Roentgen Rays Co 

$ cm. 3.770 4-476 

IO cm. 1.6% 2.2% 

Ij cm. 0.8% 1.4% 

20 cm. 0.5% 1.0% 

25 cm, 0.3% 0.7% 


From Covington and Baker, 1969. 
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culation of absorbed dose to an arbitrary 
point in an irregularly shaped radiation 
field. This method is recommended either 
as a routine method or as a standard 
method against which more rapid approxi- 
mate methods may be judged for correct- 
ness. 

In addition, limited consideration is 
given to the problems of secondary block- 
ing, matching adjacent fields, dose to 
spinal cord, and dose to the gonads or 
fetus. 


Robert J. Shalek, Ph.D. 

Radiological Physics Center 

The University of Texas M. D. Anderson Hospital 
and Tumor Institute at Houston 

6723 Bertner Avenue 

Houston, Texas 77025 
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STAGE I AND II NON-HODGKIN’S LYMPHOMA* 
RESULTS OF REGIONAL RADIATION THERAPY 


By JOSE VIJUNGCO, M.D.,f RICHARD PHILLIPS, M.D.,t FRANK R. HENDRICKSON, M.D.,§ 
and LOWELL F. MILLBURN, M.D. | 


CHICAGO, ILLINOIS 


HE futility which underlies the seem- 

ingly casual approach to the treatment 
of Hodgkin’s disease has been dispelled in 
all but the naive. When appropriately 
evaluated and treated, 8 out of every Io pa- 
tients with Hodgkin’s disease should be 
cured.® If only Stage 1 and 11 Hodgkin's dis- 
ease is considered, recent results reported 
show nearly all patients being controlled 
when appropriately treated with irradia- 
tion.5 In the case of an early stage non- 
Hodgkin's lymphoma, diagnostic and 
therapeutic futility exists not only in its 
nalve form, but occasionally efforts ap- 
proach disparaging dimensions. 

There is some foundation 1n the litera- 
ture of the 1940s and 1950s for this seem- 
ingly fatalistic attitude toward the treat- 
ment of these disease entities. Craver in 
1947 reported some 300 patients with 
malignant lymphomas and could claim 
only a 25 per cent 5 year survival? Similar 
figures as seen in Table t are found through- 
out the literature of that era. Even as late 
as 1960, Cook eż a/.' could only report a 29 
per cent 5 year survival for all lymphomas. 
It was during this same period that Vera 
Peters was achieving greater than a 50 per 
cent 5 year survival in Stage 1 disease.!? 
Scheer also was reporting a ṣo per cent 5 
year survival in Stage 1 reticulum cell 
sarcomas and 75 per cent surviving free of 
disease in Stage 1 lymphosarcomas." 

This rather striking improvement in the 
reported results was brought to the fore- 
front in 1971 by the report of Lipton and 
Lee? with the truly gratifying results of 85 
per cent 4 years free of disease 1n Stage 1 


lymphosarcoma and reticulum cell sar- 
coma. These successes have been over- 
shadowed by the marked improvement and 
satisfaction obtained with the treatment 
of Hodgkin's disease. Such fine results as 
are now being achieved warrant an ap- 
proach which is thorough and comprehen 
sive. 

Improved results at the present time 
may be due to one or a combination of 
factors. There has been an introduction of 
supervoltage radiation which allows the 
delivery of an adequate dose to an ap- 
propriate volume of tissue. In the interim, 
modern diagnostic techniques such as 
lymphography, vena cavagraphy, intraven- 
ous pyelography, and laparotomy have be- 
come nearly routine procedures. These 
studies have allowed better definition of 
disease below the diaphragm and in the 


TABLE I 


REVIEW OF CASES COLLECTED FROM THE LITERATURE 


$ Year Survival 


Author Year No. of Per 
Patients Cent 
Hamann? 1948 43 12 
Stout 1947 11g 23 
Craver? 1947 308 26 
Hare et al’ 1948 181 29 
Lenz et al? 1950 242 27 
Nichols e al.’ 1957 71 26 
Hilton and Sutton® 1962 65 | 29 
Cook e£ al. 1960 21I 29 
Peters!? 1965 102 $1 
Scheer! 1963 77 75 
Lipton and Lee? 1971 26 85 (4 yr.) 





* Presented at the Fifty-fourth Annual Meeting of the American Radium Society, in Joint Session with the James Ewing Society, and 
the Society of Head and Neck Surgeons, Boca Raton, Florida, May 14-19, 1972. 

1 Resident in Therapeutic Radiology, Presbyterian-St. Luke's Hospital, Chicago, Illinois. 

t Director, Department of Radiotherapy, Lutheran General Hospital, DesPlaines, Illinois. o. 

$ Chairman, Department of Therapeutic Radiology, Rush-Presbyterian-St. Luke's Medical Center, Chicago, Illinois. _ 

[| Director, Lymphoma Therapy Service, Department of Therapeutic Radiology, Rush-Presbyterian-St. Luke's Medical Center, 


Chicago, Illinois. 
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Taste II 
NUMBER OF PATIENTS 
(1960-1970) 
Lymphosarcoma 33 
Reticulum cell sarcoma 20 
Giant follicular lymphoma 12 
Total 65 


viscera. The addition of bone marrow 
biopsy, complete chest roentgenography, 
skeletal survey, liver and spleen scans, all 
contribute to minimizing errors in staging 
the lymphomas. Certainly the refinement 
in pathologic evaluation of the tissue sub- 
mitted has provided even greater clarifica- 
tion of the problem in the non-Hodgkin’s 
lymphoma. All of these factors may in- 
fluence survival figures. Certainly better 
results are being achieved. 


MATERIAL AND METHOD 


The material compiled in the present 
study consists of 65 patients who had 
biopsy proved non-Hodgkin’s lymphomas 
(Table 11). The population studied all had 
Stage 1 and m non-Hodgkin’s lymphomas 
and was referred to the Radiotherapy Ser- 
vice at either Rush-Presbyterian-St. Luke’s 
Medical Center or the Lutheran General 
Hospital during the period of 1960 to 
1970. Table 111 outlines the staging system 
utilized following evaluation of these pa- 
tients. 

None of the patients included here have 
been previously treated with any form of 
therapy. Staging was based upon clinical 
examination and available roentgeno- 
graphic studies. In addition, other tests 
when utilized were included for staging 
purposes. It should be emphasized that 
not all patients had lymphangiography or 
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STAGING SYSTEM UTILIZED 


Stage I — Disease limited to 1 anatomic region or 2 
contiguous regions on the same side of the 

diaphragm 

Stage II—Disease in more than 2 anatomic regions 
or 2 noncontiguous regions on the same 
side of the diaphragm 
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bone marrow aspiration in their routine 
evaluation. 

All patients included in the study were 
treated by supervoltage radiation utilizing 
cobalt 60 teletherapy. A minimum dose of 
3,000 rads in 3 weeks for a nominal single 
dose equivalent of 1,100 rets up to 4,000 
rads in 4 weeks for a nominal single dose 
equivalent of 1,320 rets was given. Therapy 
was administered to a generous treatment 
volume including the area of involvement 
and the adjacent lymph node groups. 

Patients who developed persistent dis- 
ease in the treatment volume or in a dis- 
tant site were considered treatment fail- 
ures. In addition, patients who were lost to 
follow-up were considered as failures in 
this review. 

In the current series approximately 25 
per cent of the cases show their initial in- 
volvement in an extra-nodal site while ap- 
proximately 75 per cent of the cases were 
confined to the lymph node groups. 


EVALUATION OF RESULTS 


We will attempt to evaluate the data in 
the current study from several viewpoints. 
Here we consider the classical disease en- 
tities of lymphosarcoma, reticulum cell 
sarcoma, and giant follicular lymphoma. 
The reasons for this nomenclature are sev- 
eral. First, it is the diagnosis that was 
attached to the patient at the time he was 
treated. Secondly, this nomenclature is still 
being used in the majority of institutions 
today. Thirdly, it would allow better com- 
parison with what has been previously re- 
corded. 

After considering each of the disease 
categories, we will show the combined re- 
sults of all forms of early stage non-Hodg- 
kin’s lymphoma. 

In Tables rv and v can be found the re- 


Taste IV 


SIX YEAR SURVIVAL STAGE I AND II 
LYMPHOSARCOMA 


Per Cent Surviving 


No. of Patients : 
Free of Disease 


33 92 
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TABLE V 
LYMPHOSARCOMA 
f ; . Patients Free wae 
Months at Risk No. of Patients Failures , Surviving Free 
of Disease : 

of Disease 
I2 or more 33 3 30 91 
24 or more 33 5 28 85 
36 or more 25 3 22 88 
48 or more 19 2 17 89 
60 or more 15 2 13 87 
72 or more I2 I II 92 


sults we have achieved in lymphosarcoma. 
Thirty-three patients were seen during the 
1960 to 1970 interval. The over-all results 
in the group are 92 per cent patients sur- 
viving free of disease at 6 years. One may 
see particularly in Table v a breakdown, on 
a year by year basis, showing that this per- 
centage remained relatively constant after 
12 to 18 months following treatment. 

In Tables vı and vir is an analysis of the 
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SIX YEAR SURVIVAL STAGE I AND II 
RETICULUM CELL SARCOMAS 


Per Cent Surviving 


. jen : 
No. of Patients Free of Disease 


20 70 


results achieved in the Stage 1 and nu 
reticulum cell sarcomas. In these 2 tables 
one can see that there were 20 patients in 
the review and that of those at risk 6 or 
more years, 70 per cent were alive and free 
of disease. 


nnnm tease m 


In Table vir one can appreciate that 
small numbers of patients do not lend 
themselves to statistical analysis. A shift of 
I patient in the group at risk 24 months or 
less would have made the survival statistics 
in this group almost exactly the same as in 
the groups 3 or more years at risk. Simi- 
larly, a shift of 1 patient from success to 
failure in the 6 year group would have 
made the survival figures similar to those 
obtained in patients at risk for a shorter 
period of time. 

Tables viu and 1x depict the result of 
radiation therapy in the early stage of giant 
follicular lymphomas. Here even fewer pa- 
tients are available for analysis. There was 
a total of 12 patients and the survival 
figures free of disease are 75 per cent of 
those at risk 6 years or more, and are similar 
to those at risk 1 year or less. 

Finally, we combined all of the patients 
into 1 group and called them Stage 1 and m 
non-Hodgkin's lymphomas and then cal- 
culated the 6 year survival free of disease 
rate. As we have said before, the total 
group consisted of 65 patients and of those 


Tase VII 
RETICULUM CELL SARCOMAS 








Months at Risk No. of Patients 


Failures 


Patients Free Per Cent Surviving 





of Disease Free of Disease 
12 or more 20 8 12 60 
24 or more 20 8 12 60 
36 or more 14 4 IO 71 
48 or more 13 4 9 69 
60 or more 13 4 9 69 
72 or more IO 3 Z 70 
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SIX YEAR SURVIVAL STAGE I AND II 
GIANT FOLLICULAR LYMPHOMA 


Per Cent Surviving 


No. of Patients : 
Free of Disease 


I2 75 


at risk 6 or more years the 5 year survival 
free of disease period was 81 per cent (Table 
X). To be succinct, 26 patients were treated 
6 or more years ago and 21 of the 26 were 
surviving free of disease at 6 years. 


CONCLUSION 


Today, no approach to therapy is com- 
plete without adequate definition of the 
disease. It would seem that the literature 
supports thorough pretherapeutic evalua- 
tion of non-Hodgkin's lymphomas so that 
appropriate staging can be accomplished 
and therefore appropriate therapy given. 
Our own results approach those recorded 
in the recent literature. 

The importance of pathologic diagnosis 
is paramount in developing an evaluation 
and therapeutic regimen. Once the correct 
pathologic diagnosis is established in non- 
Hodgkin's lymphoma, the evaluation 
should be rather uniform with exceptions 
being made for the general status of the 
patient. Certainly serious consideration 
should be given to lymphangiography, liver 
and spleen scanning, intravenous pyelog- 
raphy, appropriate chest roentgenography, 
and, when available, a so-called total body 
scintillation scanning. 
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TABLE X 


SIX YEAR SURVIVAL FREE OF DISEASE 
STAGE I AND II NON-HODGKIN'S LYMPHOMAS 


Per Cent Surviving 


No. of Patients . 
Free of Disease 


65 8I 


There is still controversy over the ben- 
efit of surgical staging in patients with non- 
Hodgkin’s lymphomas. The results re- 
ported from various centers already utiliz- 
ing this technique indicate that there may 
well be an advantage to considering this as 
a diagnostic adjunct in these disease en- 
tities as well as in Hodgkin’s disease.9* It 
would certainly seem wise to employ the 
technique if the staging procedure, staging 
laparotomy, would determine whether de- 
finitive curative therapy could be under- 
taken or whether the patient should be 
relegated to palliative or protocol therapy. 

There is a tendency at the present time 
to advocate that the treatment of non- 
Hodgkin’s lymphoma be similar to the 
treatment of Hodgkin’s disease. The litera- 
ture does not necessarily support this con- 
cept. In the reports of Seydel et al}? it is 
suggested that a dose lower than 4,000 rads 
may be adequate; in fact, for giant follicu- 
lar lymphoma, a dose as low as 2,000 rads in 
2 weeks may be sufficient to permanently 
control the disease. The work of Vera 
Peters? also suggests that radically ex- 
tended treatment fields in non-Hodgkin’s 
lymphomas may not be indicated. From 
our own work and a review of the literature 
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GIANT FOLLICULAR LYMPHOMA 








Patients Free Per Cent Surviving 





Months at Risk No. of Patients Failures : 2 : 
of Disease Free of Disease 
I2 or more 12 3 9 75 
24 or more IO 2 8 80 
36 or more 8 2 6 75 
48 or more 7 2 5 72 
60 or more 4 I 3 75 
72 or more 4 I 3 75 
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it would seem that, if the patient has had 
adequate pretherapeutic evaluation and if 
he is found to have a Stage 1 or 11 non- 
Hodgkin's lymphoma, the following course 
of treatment is indicated: a tumor dose of 
3,000 rads in 3 weeks should be delivered to 
a treatment volume including the involved 
and adjacent echelons of lymph nodes; an 
additional coo rads should be given to the 
involved area. - 

Optimal treatment of this disease has not 
been defined and probably will not be de- 
fined until adequate cooperation is devel. 
oped, so that a large population of patients 
can be appropriately studied. 


SUMMARY 


A review of the literature and our own 
work suggests that the clinical Stage 1 and 
un non-Hodgkin’s lymphoma deserves 
thorough pretherapeutic evaluation and 
ageressive regional treatment, and that, 
when this is done, a favorable prognosis 
can be expected. 


Frank R. Hendrickson, M.D. 
1753 W. Congress Parkway 
Chicago, Illinois 60612 
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RADIATION THERAPY OF GENERALIZED 
LYMPHOCYTIC LYMPHOMAS* 


By RALPH E. JOHNSON, M.D. 
BETHESDA, MARYLAND 


ADIATION therapy has been rele- 
gated to an increasingly minor role for 

the primary management of patients with 
malignant lymphomas of the well-differen- 
tiated and poorly-differentiated types (lym- 
phosarcoma or LSA). Widespread involve- 
ment is clinically present in most cases at 
the time of diagnosis, thereby dissuading 
radiotherapists from attempting definitive 
treatment, and irradiation has usually been 
confined to the palliation of local symp- 
toms. Limited radiotherapy techniques 
used alone fail to effectively control the 
over-all disease process and do not consis- 
tently yield symptom-free intervals of sig- 
nificant duration. Furthermore, the sur- 
vival rates for the radiotherapeutic man- 
agement of LSA are substantially inferior 
to those now being achieved in Hodgkin’s 
disease. The need for systemic treatment 
is apparent and there has been a paucity 
of articles directed toward the radiation 
therapy of generalized LSA during the past 
decade.: It has been correctly stated? that 
"radiotherapy has been replaced to a large 
extent by chemotherapy in the treatment 
of generalized lymphosarcomatous disease.” 
As an alternative approach to chemo- 
therapy, we undertook the investigation of 
more extensive radiotherapy techniques in 
1964 in order to study the potential for 
achieving relatively complete if not com- 
plete control of disease in cases with ana- 
tomical generalized involvement. Our 
early experience’ suggested that at least cer- 
tain clinical presentations appeared amen- 
able to primary management with irradia- 
tion. Patients with widespread lymph node 
involvement occasionally had complete 
clinical remissions after radiotherapy, even 
when bone marrow invasion by lymphoma 


had been documented prior to treatment. 
Remissions were prolonged in some cases 
without the addition of maintenance ther- 
apy following initial remission induction: 
and with further case accession into this 
program, it is now possible to more defini- 
tively evaluate the results of radiation 
therapy from the standpoint of initial 
response rates, the duration of the first 
remissions, and the preliminary survival 
rates. 


METHODS 


Since 1965, a total of 29 consecutive 
patients with previously untreated lympho- 
cytic lymphoma have been admitted and 
treated with primary radiotherapy. These 
cases were histologically subclassified by 
Dr. Gregory T. O’Conor, Head of Surgical 
Pathology at the National Cancer Insti- 
tute, on the basis of the predominant tumor 
cell type and the growth pattern. The diag- 
nosis was well-differentiated lymphocytic, 
diffuse type in 2 cases, well-differentiated 
nodular in $ cases, poorly-differentiated 
diffuse in 6 cases, and poorly-differentiated 
nodular in the remaining 16 cases. The 
median age at diagnosis was 44 years (range 
24 to 64) and 20 of the 29 patients were 
male. 

On a clinical basis alone, nearly all pa- 
tients were readily determined to have 
anatomically extensive disease. Diffuse 
lymphadenopathy was palpable above and 
below the diaphragm in 25 of the 29 cases. 
Thus, although bipedal lymphography and 
other usual staging studies were routinely 
performed, rigorous diagnostic evaluation 
was generally not required to determine the 
presence of extensive disease. No patient 
had a lymphocytosis in the peripheral blood, 


* Presented at the Fifty-fourth Annual Meeting of the American Radium Society, in Joint Session with the James Ewing Society, and 
the Society of Head and Neck Surgeons, Boca Raton, Florida, May 14-19, 1972. 
From the Radiation Branch, National Cancer Institute, National Institutes of Health, Bethesda, Maryland. 
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although 7 patients had bone marrow inva- 
sion with lymphoma identifiable on biopsy. 
Those patients with evident disease 1n 
extranodal sites other than the bone mar- 
row are excluded from this review. 

Eighteen patients were treated with total 
body irradiation (TBI) using a technique? 
which consisted of 10 rads (midline ab- 
sorbed dose) administered at the rate of 3-5 
times per week to a total dose of 100-300 
rads. In some instances, TBI was inter- 
rupted midway to permit hematologic re- 
covery. For some patients, a total dose of 
100-150 rads of TBI was followed by the 
systematic irradiation of all major lymph 
node areas above and below the diaphragm 
(total nodal irradiation or TNI). When 
TNI was preceded by TBI in this manner, 
a 2 or 5 month interval was interposed to 
permit bone marrow recovery before com- 
mencing with TNI. 

Eleven patients were treated only with 
TNI, using a modification of the treatment 
plan for Hodgkin’s disease as to include the 
routine irradiation of Waldeyer’s ring, 
preauricular areas, the epitrochlear and the 
very low femoral regions. When massive 
retroperitoneal or mesenteric involvement 
was present, “abdominal bath” irradiation 
of the entire peritoneal cavity was em- 
ployed. The various anatomic segments 
irradiated during TNI were sequentially 
treated with daily tumor doses of 150—200 
rads to a dose of 2,000-3,000 rads. Treat- 
ment was given on an ambulatory out- 
patient basis except when poor general 
condition related to advanced disease dic- 
tated the necessity for hospitalization. 

Following completion of initial treat- 
ment, patients having remission of disease 
were observed without further therapy 
until relapse of disease was documented. 
When relapse was established, treatment 
was reinstituted even though many pa- 
tients remained clinically asymptomatic. 
Either local irradiation or TBI was selected 
for secondary treatment, depending upon 
the apparent extent of disease at the time 
of relapse. Chemotherapy was consistently 
withheld until it was decided that addi- 


tional radiotherapy would no longer offer 
major benefit or potential control of the 
systemic disease process. Thus to date, only 
5 of the 29 patients have received chemo- 
therapy, 3 of whom have expired. The over- 
all survival rates have not been materially 
influenced by treatment other than irradia- 
tion, as only 2 of the 5 patients treated with 
chemotherapy received improvement from 
chemotherapy. 


RESULTS 


In defining the response to therapy, com- 
plete remission implies total disappearance 
of clinical, radiographic, and laboratory 
(including bone marrow) evidence of di- 
sease together with resolution of related 
symptoms for a minimum of 2 months. The 
complete remission rate achieved with 
initial therapy in this series was 93 per cent 
(27 of 29 patients). Patients were then 
observed without further therapy and the 
median duration of unmaintained remission 
was 26 months (range 3-60). No patient 
has died from intercurrent disease and the 
uncorrected survival] rate calculated ac- 
tuarially is shown in Figure 1. The 3 year 
and 5 year survival rates are 86 per cent and 
72. per cent, respectively. 

Treatment was generally administered 
on an outpatient basis and was well toler- 
ated. The usual local reactions were ob- 
served during TNI such as anorexia, 
pharyngitis, esophagitis, and occasional 
diarrhea. The lower tumor doses than used 
for Hodgkin's disease minimized the hema- 
tologic toxicity, and serious normal tissue 
reactions such as pneumonitis and peri- 
carditis have not been observed. Four of 
the 18 patients treated either with TBI 
alone or in combination with TNI required 
transient blood transfusions for serious he- 
matopoletic depression. Hematologic com- 
plications did not occür, however, and sys- 
temic infections were not observed during 
periods of radiation-induced leukopenia. 
'There was consistent return of peripheral 
blood cell counts to normal in those pa- 
tients having a clinical remission of at least 
6 months' duration. The non-remitters and 
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Fic. 1. The survival rates are actuarially calculated 
for 29 consecutive patients with previously un- 
treated lymphocytic lymphoma. Stages m1 and 
IV-M refer to the absence and presence of bone 
marrow invasion respectively in patients with 
generalized lymph node involvement. Treatment 
consisted of "systemic radiotherapy" using total 
body irradiation or other wide-field techniques. 


those with very brief remissions obviously 
had further compensation of hematopoietic 
function secondary to additional treatment 
and/or progression of their disease. 


DISCUSSION 


This experience forcefully illustrates the 
philosophical difference between employing 
radiation therapy for pallation of local 
symptoms versus its use as a modality of 
systemic therapy. While symptom-directed 
irradiation may be temporarily beneficial 
for generalized lymphoma, the "chasing" 
approach fails to effectively control the 
over-all disease process, seldom provides 
prolonged intervals of disease-free survival, 
and eventually results in a decompensation 
of bone marrow function and intolerance 
to further therapy. Thus, the absence of 
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systemic treatment results in a clinical 
course typified by the development of new 
symptoms with distressing rapidity and a 
continuing attempt to maintain patients in 
a reasonable functional status. 

In contrast, more comprehensive treat- 
ment, as described here, has produced com- 
plete remissions of substantial durability 
and thereby afforded patients relatively 
long intervals of normal function. The pre- 
liminary median survival rate in excess of 
$ years also indicates that high remission 
rates associated with prolonged remissions 
are reflected in correspondingly increased 
survival, a sequence of events dramatically 
emphasized by progress in the acute leu- 
kemias. So it is the opinion of this author 
that radiotherapy no longer deserves to be 
replaced "to a large extent by chemo- 
therapy in the treatment of generalized lym- 
phosarcomatous disease." However, cau- 
tion is deserved when radiation therapy is 
adopted as the primary form of treatment; 
radiotherapists should become conversant 
with the use of irradiation as a systemic 
modality and abandon their conventional 
techniques of high dose treatment limited 
to clinically involved or symptomatic areas 
of disease. 


SUMMARY 


The overwhelming majority of patients 
with malignant lymphomas of the lympho- 
cytic type present with generalized disease 
at the time of diagnosis. The consequent 
need for systemic therapy has resulted in 
the adoption of chemotherapy as the ac- 
cepted form of treatment. 

As an alternative, we have investigated 
"systemic radiotherapy" utilizing total 
body irradiation and other wide-field tech- 
niques, 

The experience described in this report 
concerns a consecutive series of patients 
with generalized lymph node involvement 
on admission. Cases with documented lym- 
phomatous invasion of the bone marrow are 
included, while those with involvement of 
other extranodal sites have been excluded 
from this review. 
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The complete remission rate was 93 per 
cent (27 of 29 patients) and the median 
duration of remission without maintenance 
therapy was 26 months. 

Following relapse, irradiation was again 
employed effectively in most instances. 

Response to therapy was not related to 
the histologic degree of tumor cell differen- 
tiation and was not affected by the presence 
of bone marrow involvement. 

A 3 year survival rate of 86 per cent dem- 
onstrates the potentially important role for 
radiation therapy despite the existence of 
anatomically widespread involvement. 

It must be recognized, however, that the 
radiotherapy approach should be compre- 
hensive and aimed at control of the entire 
systemic process rather than limited to the 
palliation of symptomatic regions. 


Radiation Branch 

National Cancer Institute 
National Institutes of Health 
Bethesda, Maryland 20014 
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LYMPHOSARCOMA 
TREATMENT AND END RESULTS IN 355 PATIENTS* 


By DAVID W. MOLANDER, M.D. 


NEW YORK, NEW YORK 


HE modalities of treatment and end 

results of 355 patients with lympho- 
sarcoma, treated at the Pack Medical 
Group, are presented in this report. A 
previous report dealt with the treatment 
and end results in 567 patients with 
lymphosarcoma, from 1945 to 1957.) All 
patitnts in these 2 groups were private pa- 
tients of the Pack Medical Group, and the 
therapeutic principles—surgical, radiologic 
and chemotherapeutic—were applied 
through the collective experience and 
judgment of a few members of this Group. 
The statistical significance of this report 
may be related to the unified principles of 
therapy used in these patients. 


MATERIAL 


In the present series of 355 patients, 
there were 260 patients with lymphosar- 
coma, 71 with reticulum cell sarcoma, and 
24 with giant follicular lymphosarcoma. 


CLINICAL STAGING OF PATIENTS 
WITH LYMPHOSARCOMA 


The clinical staging adopted for Hodg- 
kin’s disease was employed in this series of 
patients.? 

A detailed work-up was done on each 
patient, including a complete history and 
physical examination. A careful review of 
any submitted biopsy specimens of lymph 
nodes was made by Doctor George K. Hig- 
gins, Consultant Pathologist of the Pack 
Medical Group. 

Radiologic studies of the chest and, if 
indicated, tomograms of the mediastinum 
and lungs, were obtained. Bilateral lymph- 
angiography was selectively done on most 
patients, unless specifically contraindi- 
cated. Intravenous pyelography, liver and 


spleen scannings, and in selected instances 
inferior vena cavagraphy, were carried out. 
In addition, a skeletal survey, upper 
gastrointestinal series (a small bowel 
series, if indicated), and a barium enema 
examination, preceded by a sigmoidoscopy, 
were routinely done. 

A complete biochemical profile was ob- 
tained in all patients, as well as a complete 
hemogram, including a differential white 
blood cell count. A serum electrophoretic 
pattern was obtained, and an immune 
globulin fractionation was selectively done. 
Studies for hemolysis were carried out on 
all patients. 

In instances of equivocal lymphangiog- 
raphy, exploratory laparotomy, including a 
splenectomy and liver biopsy, were selec- 
tively performed. In women of child-bear- 
ing age, the ovaries were laterally moved 
out of the intended ports of irradiation and 
marked with sterile clips. 

In addition, patients with primary extra- 
nodal lymphosarcoma were evaluated as a 
group. In the present series, of the 355 pa- 
tients, there were 31 patients with Stage 1 
disease, 120 patients with Stage 11 disease, 
159 patients with Stage 111 disease, 24 pa- 
tients with Stage 1v disease, and 21 pa- 
tients with primary extranodal disease. 


APPROACHES TO TREATMENT 


The various approaches to treatment in- 
clude: 


1. Radiation therapy 
a. Definitive in Stage I 
b. Possibly definitive in Stage 1 
c. Palliative in Stages 111 and 1v 
2, Surgical treatment 
a. Definitivein selected patients with uni- 
centric lymphosarcoma 


* Presented at the Fifty-fourth Annual Meeting of the American Radium Society, in Joint Session with the James Ewing Society, and 
the Society of Head and Neck Surgeons, Boca Raton, Florida, May 14-19, 1972. 
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b. Palliative, e.g., to relieve intestinal 
obstruction or remove bulky masses of 
tumor 

3. Chemotherapy 

a. Alkylating agents 

b. Vinca alkaloids 

c. Hormones 

d. Antimetabolites 

e. Antibiotics 

f. Combined chemotherapy 

4. Radioactive isotopes 
$. Combinations of the above 


SURGERY AND IRRADIATION IN STAGE I 
LYMPHOSARCOMA 


Treatment may include either surgery 
or irradiation or a combination of both in a 
proven unicentric or unifocal patient with 
lymphosarcoma. 

Surgery may be the preferred initial 
treatment in a small select number of pa- 
tients. Surgery may be indicated when 
unicentric lymphosarcoma is found: (1) in 
the upper third of the neck; (2) in the lower 
part of the axilla; (3) in the femoral fossa; 
(4) as a primary focus in any portion of the 
gastrointestinal tract; and (5) as a pri- 
mary focus in a single organ. 

It is imperative that any additional foci 
of lymphosarcoma be excluded before a 
radical surgical approach is entertained as 
a form of treatment. Lymphangiography is 
indispensable in selecting patients for rad- 
ical axillary or groin dissection. 


Postoperative Irradiation. Once healing 
has occurred, 3,500 to 4,000 rads is de- 
livered to the tumor bed over a period of 4 
to 5 weeks, using the cobalt 60 teletherapy 
unit or the supervoltage generator. A 
higher dose is used in the instances of 
reticulum cell sarcoma. 

There were 5 patients in the present 
series who were treated with a combination 
of. radical surgery and elective postopera- 
tive irradiation. 


KADIATION THERAPY OF LYMPHOSARCOMA 


STAGES I AND II 


Most patients with lymphosarcoma are 
not eligible for surgery, and irradiation 1s 
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the preferred method of treatment in these 
cases. 

In patients with Stage 1 and Stage n 
lymphosarcoma, a "curative" radiothera- 
peutic approach is used, delivering 3,500 to 
4,500 rads over a period of 4 to 5 weeks. 
Patients with reticulum cell sarcoma were 
given the higher dose. 

Either cobalt 60 teletherapy or super- 
voltage therapy was used to treat the cur- 
rent series of patients initially. One of 2 
treatment plans was employed. 

In the first, "extended field" cobalt 6o 
teletherapy was used, irradiating the in- 
volved area and contiguous lymph node- 
bearing regions. If the disease appeared to 
be localized, 3,500 rads were delivered over 
a period of 3 weeks in patients with 
lymphosarcoma. The contiguous lymph 
node-bearing regions were given 3,000 rads. 

In patients with reticulum cell sarcoma, 
à dose of 4,500 rads was given over a 
period of 4 to 5 weeks. If the disease was 
resistant, we have given as much as 5,000 
rads to the involved region. The con- 
tiguous lymph node-bearing regions were 
given at least 3,000 rads. A previous study 
by the author indicated a lower recurrence 
rate of the disease activity when the con- 
tiguous lymph node regions were ade- 
quately irradiated.? 

In the second, supervoltage therapy was 
used, employing a linear accelerator to de- 
liver to an upper mantle port 3,500 to 4,500 
rads in a 4 to 5 week period of time. The 
higher dose is used in reticulum cell sar- 
coma. Where possible, after delivering 
3,000 rads, the width of the mediastinal 
port 1s reduced to avoid excessive irradia- 
tion of the lung parenchyma. 

Where disease was localized below the 
diaphragm, an inverted “Y” port, covering 
the inguinal, iliac and paraaortic regions, 
was employed, delivering 3,500 to 4,500 
rads over a 4 to § week period, the higher 
dosage being given to those patients with 
the histologic picture of reticulum cell sar- 
coma. The spleen, considered to be a part 
of the lymphatic system, has routinely 
been included in the field. When a splenec- 
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tomy has been performed, 2,500 rads has 
been delivered to the splenic bed, outlined 
by opaque clips at the time of surgery. The 
width of the paraaortic field is reduced 
after 3,000 rads, when possible, to avoid 
excessive irradiation of the adjacent tissues. 


STAGE III 


In patients with Stage ur lymphosar- 
coma, in good clinical condition, an upper 
mantle port has been employed, as well as 
an inverted “Y” port, delivering a possible 
2,500 to 3,500 rads to each region over 3 to 
4 wegks. An interval of 3 to 4 weeks of rest 
is allowed between courses of treatment. 


STAGE IV 


In patients in good condition clinically, 
who present with involvement of nodal and 
extranodal structures, such as the skin, 
skeleton, gastrointestinal tract, liver or 
spleen or other single organs, palliative 
irradiation to the involved.structures and 
lymph node regions 1s given. When pos- 
sible, 1,800 to 3,000 rads is administered 
to the involved region and, where feasible, 
either an upper mantle or inverted "Y" 
port, or both, is used, delivering in general 
lower dosages, such as 1,200 to 2,500 rads 
over a 2 to 3 week period of time. 


THERAPY OF PRIMARY EXTRANODAL DISEASE 


In instances of single organ involvement, 
surgical extirpation, along with regional 
lymph node dissection has been carried 
out. Following wound healing, 3,500 to 
4,500 rads has been delivered to the tumor 
bed over a 3 to 4 week period of time. 


CHEMOTHERAPY ' 


Chemotherapy has been employed to 
control the constitutional symptoms in 
patients with Stage 11B, Stage 1B, and 
Stage 1v lymphosarcoma, at times prior to 
radiation therapy. When constitutional 
symptoms are present in patients with 
Stage 1B and Stage iv lymphosarcoma, 
chemotherapy has generally been em- 
ployed prior to instituting radiation ther- 
apy. A suitable interval of time following 
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chemotherapy is necessary before irradia- 
tion is given, to allow the bone marrow to 
recover. 


END RESULTS 


Of 355 patients in the present series, 74 
per cent survived 3 yedrs and 60.2 per cent 
survived 5 years or longer as illustrated in 
Figure 1. 


STAGEI 


Thirty-one patients with Stage 1 lympho- 
sarcoma experienced a I00 per cent 3 
year and 84 per cent 5 year survival. There 
were § patients in this group with a 
unicentric focus of disease who underwent 
an initial radical surgical procedure. All of 
these patients lived 5 years, and it is hoped 
that they may represent a potential cure. 

Of the remaining 26 patients with Stage 1 


SURVIVAL, 355 PATIENTS 
100 





80 
. 60 : 
= : 
a : 
2 (40 : 
: | 
0 : 


3 years 5 years 

Fic. 1. Lymphosarcoma. Of 355 patients, 74.1 per 
cent lived 3 years and 60.2 per cent lived 5 
years. 


Vor. 117, No. t 


Lymphosarcoma z i 57 


LYMPHOSARCOMA, 5 YEAR SURVIVAL, 355 PATIENTS 





100 
80 
9 60 
= 
LJ 
Un 
w 40 
20} 
0 uw E 
Stage | | 
surgery + 
irradiation 











t. 
atm 
. 





Primary All 
extranodal stages 


| IV 


Fic. 2. Five year survivals in the various stages of lymphosarcoma. A 100 per cent § year survival of patients 
with lymphosarcoma amenable to surgery and irradiation occurred; in other Stage 1 patients, there was 
an 81.0 per cent survival. In patients with Stage tr disease, there was a 74.1 per cent 5 year survival; a 
42.8 per cent § year survival occurred in patients with Stage 111 lymphosarcoma; and in patients with 
Stage IV disease, a 45.8 per cent § year survival was found. 

Of patients with primary extranodal lymphosarcoma, 71.4 per cent lived 5 years. 


disease, and treated with irradiation only, 
there was a 100 per cent survival rate for 
3 years and an 81 per cent survival rate 
for 5 years. 


STAGE II 


There was a total group of 120 patients 
with Stage 11 lymphosarcoma. The 3 year 
survival rate was 84.2 per cent and the 5 
year rate was 74.1 per cent. 

Fifty-three patients with Stage IA 
lymphosarcoma had an 88.6 per cent 3 year 
survival and a 79.2 per cent 5 year sur- 
vival rate. Of 67 patients with Stage mp 
lymphosarcoma, 80.6 per cent lived 3 
years and 70.1 per cent lived 5 years. 


"STAGE III 


Of 159 patients with Stage 111 lympho- 
sarcoma, 52.8 per cent lived 3 years and 
42.9 per cent lived 5 years. 

There were 89 patients with Stage 114 
lymphosarcoma, with a 60.7 per cent 3 


year survival and a 52.8 per cent $ year 
survival rate. 

Of 7o patients with Stage r8 lympho- 
sarcoma, $1.4 per cent lived 3 years and 
42.9 per cent lived 5 years. 


STAGE IV 


Fourteen (58 per cent) of 24 patients 
with Stage iv lymphosarcoma lived 3 years 
and 9 patients (45.8 per cent) lived 5 years. 


PRIMARY EXTRANODAL DISEASE 


Of 21 patients, 85.7 per cent with pri- 
mary extranodal disease lived 3 years and 
71.4 per cent lived 5 years. 

Figure 2 illustrates the survival in the 
different stages of lymphosarcoma. 


HISTOLOGIC TYPE OF LYMPHOSARCOMA 
AND LONGEVITY 


In general those patients classified as 
having giant follicular lymphosarcoma 
lived the longest, whereas those with reticu- 
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lum cell sarcoma had the shortest survival. 
The patients with giant follicular lympho- 
sarcoma experienced an 83 per cent 5 year 
survival. Those with lymphosarcoma had a 
61 per cent 5 year survival and 56 per cent 
of those with reticulum cell sarcoma lived 
5 years. 


SUMMARY 


Appropriate study and proper staging of 
every patient with lymphosarcoma are 
mandatory in the management of this 
disease. 

Radiation therapy is the principal and 
preferred form of treatment for most pa- 
tients with lymphosarcoma. 

Patients with unicentric lymphosarcoma 
should receive 4,0co to 4,500 rads of radia- 
tion to the involved site with 3,000 to 3,500 
rads to adjacent lymph node-bearing re- 
gions. 

In a few selected patients, surgical extir- 
pation may be useful. A tumor dose of ir- 
radiation should be given these patients 
following wound healing. Patients with re- 
gional lymphosarcoma should be treated 
with at least 3,500 rads to the diseased sites 
and 3,000 rads to the adjacent lymph node- 
bearing regions. 

Patients with generalized nodal lympho- 
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sarcoma should be given total nodal irradi- 
ation whenever feasible, employing, if pos- 
sible, 3,000 to 3,500 rads. In those in poor 
clinical condition, when radiation therapy 
is not feasible, chemotherapy should be 
employed. 

Patients with Stage 1v lymphosarcoma, 
who cannot be given irradiation, should 
receive chemotherapy to control their 
disease as long as possible. 

Patients with primary extranodal lym- 
phosarcoma should have surgical excision 
of their tumor and dissection of the adja- 
cent lymph node-bearing regions whenever 
possible. This should be followed by a full 


tumor dose of irradiation to the tumor bed. 


139 East 36th Street 
New York, New York 10016 
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LYMPHOSARCOMA IN CHILDREN 


A ROENTGENOLOGIC AND CLINICAL EVALUATION 
OF 60 CHILDREN 


By WILLIAM L. SCHEY, M.D.,* HARVEY WHITE, M.D.,t JAMES J. CONWAY, M.D.,t 
and JAMES M. KIDD, M.D.$ 
CHICAGO, ILLINOIS 


YMPHOMAS represent about 14 per 
cent of the malignant neoplasms found 

in the pediatric population Excluding 
Hodgkin's disease the incidence ranges 
from 3 to Io per cent.^/!$ 

Numerous reports cite the clinical course 
of a few unusual cases, some with in- 
teresting roentgenographic features.?:1?:21,26 
Several large series emphasize primarily 
the clinical course, therapy and prog- 
nos1s,2:9/5:0/15.15?7 while others consider the 
roentgenographic features of lympho- 
sarcoma only as it relates to particular 
organ systems. !:6711,18,17~20,22 

The roentgenographic features, noted in 
all reports referring to them, manifest 
themselves with varying rates of occur- 
rence, from infrequent to very frequent. 

It is the purpose of this report to docu- 
ment both the clinical and roentgeno- 
graphic findings in 60 infants and children 
with lymphosarcoma. 


MATERIAL AND METHOD 


The-records of 60 children with lympho- 
sarcoma were reviewed and evaluated. The 
data included information relating to the 
patient’s sex, age, site of initial involve- 
ment, cell type, clinical signs and symp- 
toms, conversion to leukemia, and sur- 
vival. The nature of therapy was also 
noted, but not analyzed in detail. 

The roentgenograms of each patient 
were reviewed. The films available were 
obtained because of a specific presentation 
or manifestation of the individual’s dis- 


ease course. Survey examinations were not 
routinely obtained in the course of an 
evaluation of lymphosarcoma at The 
Children’s Memorial Hospital. The fre- 
quency of involvement of any one organ 
system was derived from the specific films 
available. The roentgenographic findings 
of each patient were documented. 


CLINICAL DATA 


Sex. Of the 60 patients, 49 were male and 
II were female (approximate ratio of 
4.5:1, M:F). 

Age. The ages of the patients ranged be- 
tween 1 year and 16 years (Chart 1). Pa- 
tients older than 16 years are not admitted 
to The Children's Memorial Hospital, un- 
less they were previously evaluated at the 
institution. The distribution of ages sug- 
gests a bimodal occurrence with peaks at 5 
and 12 years. No patient younger than 1 
year appears in the series. 

Cell type. The most frequent cell type 
noted was either a small or a large lympho- 
blast (LB). The total “LB” group num- 
bered 49 (41 males and 8 females). À more 
mature type cell was recognized on 6 oc- 
casions. These were considered. lympho- 
cytic lymphosarcomas ( "LC"; 5 males and 
1 female). There. were 5 reticulum cell 
sarcoma patients ("R'"; 3 males and 
females). 

Primary site of involvement. The primary 
site of involvement was indicated by the 
clinical signs, symptoms, or findings. The 
initial roentgenographic findings did. not 
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CHART 1. 


necessarily correlate with the first mani- 
festations of the disease. Each of the 
lymphocytic group (LC) had a different 
site of primary involvement: skin, retro- 
peritoneum, groin (lymph nodes), small 
bowel, parotid gland, and cervical lymph 
nodes. Of the reticulum cell group, pre- 
sentations included appendiceal disease, 
ileocecal bowel disease, ileal disease, a rib 
lesion and axillary lymph node involve- 
ment. 

The largest group, lymphoblastic (LB) 
exhibited the following sites of primary 
involvement: chest, mediastinum (15); 
bowel, appendix (1), appendix with liver 
and spleen involvement (1), ileum and 
cecum (6), colon and mesentery (2), small 
bowel (2); stomach (1); lymph nodes, 
cervical (3), retroperitoneal (5), diffuse 
(3), mesenteric (1); skin (2); nasopharynx 
(1); testicle (2); liver (1); liver and spleen 
(1); tonsil (1); and femur (1). 

Clinical findings, signs and symptoms. 
The clinical findings (Table 1) may be sus- 
pected by the "primary site of involve- 


ment." 'The most frequent signs and 
symptoms are listed in Table n. 

Leukemic conversion. Nineteen indivi- 
duals converted from an unequivocal 
lymphosarcoma state to one of leukemia. 

Twelve patients were considered “‘leuko- 
sarcomas” (patients with a lymphosar- 
comatous mass but who, in addition, had 
small or moderate degrees of a “positive” 
peripheral blood or marrow). All of these 
converted to leukemia during observation 
or by the time of death. 


TABLE | 
CLINICAL FINDINGS 


Ileocecal mass /or intussusception 
Superior vena cava syndrome 
Testicular mass 

Parotid mass 

Skin lesions as a “localized mass” 
Fever 

Lymphadenopathy 
Visceromegaly 

Ascites 

Masses (primarily lymph nodes) 
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Eighteen patients showed no conversion 
to leukemia during the course of the dis- 
ease and 11 patients either had no follow-up 
marrow study or did not convert prior to 
death (without postmortem examination 
or lost to follow-up). They were also con- 
sidered “nonconverters.” The conversion 
percentage including the leukosarcoma 
group was $2. The conversion percentage 
excluding that group was 40. 

Therapy. Surgery, roentgen irradiation 
and chemotherapy were used alone or in 
some combination. The surgery included 
biopsies, resections and palliative proce- 
dures (thoracic drainage, colostomy, etc.). 
Irradiation was by orthovoltage or mega- 
voltage roentgen therapy units. 

Chemotherapy included: prednisone, 
fluoromethalone, — cvtoxan, — vincristine, 
methotrexate, | ‘-mustards, actinomycin D, 
6-MP, asparaginase, cytosine arabinoside, 
chlorambucil, vinblastine, and allopurinal. 
The mode of. therapy and the combination 
of therapy are noted in Table ur. 

Mortality statistics. Five patients are 
alive. Of these, 3 are without signs or 
symptoms (at 2, 3 and 13 ye ears);2 patients 
of the 5 show evidence of active disease. 

Five patients were lost to follow-up ex- 
amination and are not included in the 
mortalitv statistics. 

Fiftv of the 60 patients are deceased. 
Of this group 21 patients survived fewer 
than 6 months, 12 survived from 6 to t2 
months, ro survived 12 to 20 months and 
| survived for 26 months. 

Six patients survived more than 26 
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SIGNS AND SYMPTOMS 
Bone pain 
Weakness 
Fatigue 
Abdominal pain 
Recurrent sore throats 
Chronic cough or dyspnea 
Weight loss 
Abdominal distention 
Bowel obstruction 
Central nervous system signs 
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Taste IH 


MODE OF THERAPY 


AA NN ene mee im ee Peaamet iene E A EEEN PESA VAVE HS PEDES AANRAAI me NN Pot eeheh abate Aperantan ee ee eg te ee 


Surgery, alone š 
Surgery, roentgen irradiation 6 
Surgery, chemotherapy 7 
Surgery, chemotherapy, roentgen irradiation 70 
Chemotherapy, alone 5 
Chemotherapy, roentgen irradiation R 


by standards of duration of 
survival, 3 of these mav have been con- 
sidered “cures” at one time (actual dura. 
tion of survival prior to death in these 
patients was 63 months, 55 months! and 
39 months). The survival is g per cent (< 
of 55). The average duration of survival 
from the time of onset of the disease 
process was 11 months. 


months and, 


ROENTGENOGRAPHIC FINDINGS 

The occurrence of roentgenographic fnd- 
ings varied considerablv. For this reason 
we have classified them as occurring "' 


very 
frequently,” "frequently" and  “‘infre- 
quently” (occasional). 
i. VERY FREQUENT 
Antertor mediastinum. The most fre. 


quent of all roentgenographic manifesta- 
tions were those in the mediastinum (18 
patients). Of these the anterior mediastinal 
lesion was noted more often than those in 
the paratracheal lymph node site (13 of 


18). All the mediastinal lesions were 
Ivmphoblastic. The thymus was either 


completely invaded or almost totally re- 
placed by the malignancy. The mass 
nd exhibits well defined borders ds 
obliterates the retrosternal space (Fig. 
{and B). 

The superior mediastinal syndrome pre- 
sented in ¢ of the 18 patients. Three of 
these 5 patients had a paratracheal dis- 
tribution of mediastinal tumor (see bel ow). 

Tleocecal area. Almost as frequent in in- 
cidence of roentgenographic presentation 
are lesions in the jleocecal area of the 
gastrointestinal tract. These lesions can in- 
volve the ileum, ascending colon and ap- 
pendix, alone or in combination. An in- 
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| mass with well define 





hia. 1. GT) A large retrostern: 
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| borders is noted on the posteroanterior chest roent- 


genogram. (A) The position of the mass in the anterior mediastinum is suggested by the opacity anterior 


to the heart. 
tussusception (Fig. 2) is frequently the 
frst manifestation of lesions in this site. 
The appearance of bowel affected by 
lymphosarcoma is extremely variable. The 
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clinical and roentgenographic findings most 
often encountered were palpable or vis- 
ualized masses, respectively. The mass may 

















Pig. 2. The ileum and cecum, invaded with lyvmpho- 
sarcoma, have advanced into the ascending colon 
creating the classic roentgenograplic appearance 


of an intussusception (arrow 
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displace, invade, or encircle the bowel. A 
mass need not be apparent; and we fre- 


a 


quently noted mucosal effacement, dis- 
placement or separation of bowel loops, 
serosal irregularity with intact mucosa 


and numerous bizarre patterns. 








IL FREQUEN 





Paratracheal, mediastinal. In this group 
we have placed the paratracheal medta- 
stinal lesions. They create symptoms sim- 
ilar to the anterior mediastinal lesions 
(fatigue, hoarseness, drv hacking cough) 
and have some roentgenographic fea- 
tures in common, Where the paratracheal 
Ivmph nodes are involved or replaced, the 
mass formed frequently has a well defined 
border as 1t abuts on the mediastinal pleura 
(Fig. 3), similar to the anterior mediastinal 
lesions. This mass can displace the trachea 
and compress adjacent vascular structures 
creating the superior. mediastinal svn. 
drome. 

Taken as a group, the mediastinal lesions 
are capable of extension to the pleura (Fig. 
4). Frequently a pleural effusion is tormed. 
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kae. i Lymphosareomaan the superior mediastinum, 
but pa E (arrow, as opposed to the more 
frequent presentation in the retrosternal site. 


emet 








The combination of a mass and an effusion 
in the chest stronglv suggests the diagnosis 


of Ivmphosarcoma. 
Small bowel and colon. Other manitesta- 








IG. 4. Masses of lymphosarcoma occupying the 
pleural space. This appearance is frequently noted 
after extension. of the mediastinal lesions. The 
masses may become evident only after a pleural 
effusion has been tapped. 
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lelaved roentgenogram 
small investigation. The | 
diffusely involved. The bowel has 
iehnition and amorphous collecti 
material are evident. An ineulent 


tive, intussusception 
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tions of lymphosarcoma presenting f 
quently are found in the small bowel and 


colon. The roentgenographic characteristics 
of the small bowel lesions have been previ- 
ously mentioned. That they are bizarre is 
documented (Fig. ¢:6; and 7). The appear- 
ance of diffuse lymphosarcoma of bowel can 
be mimicked bv protein-losing enteropathy 
hemorrhage into the bowel wall, 
tion, sprue, etc. One of our cases c 
protein-losin ig enteropathy in a 

with diffuse lymphosarcoma E. iie small 
bowel (Fig. 8). 





— 





=> 
Colon lesions involve the ascendin i por- 


tion more than any other level. Most often 
this portion of bowel is involved 
tion with the terminal ileum and appe: 
Each may be involved PA i v 
Lesions of the colon exhibit a va 
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hic. 6. The mesentery, small and large bowel are dif 
fusely involved with Iymphosarcoma. The small 
bowel loops are separated, narrowed in some areas 
and "amorphous" in others. Serial roentgenograms 


Y 


3 


demonstrated many areas to be "fixed." 


forms, They can e ASS the bowel and 
eate the typical “apple-core”’ detormity 
so frequently an n adults with carci- 
noma (Fig. 9). Thev can also produce D 
tiple nodular impressions (Fig. 10), efface 
long portions of bowel mucosa, S dns the 
colon a denuded aj ppear ance (Fig. L1), and 
cause "thumbprinting" deformities (Fig. 
). Primary colonic lesions were not found 
bevond the ascending colon. Transverse 
and descending colon involvement occurred 
only after extension from other primary 
bowel or mesenteric foci. The secondary 
changes are indistinguishable from the 
primary. 

Retroperitoneum. Retroperitoneal disease 
was suspected because of initial complaints 
(weight loss with back pain, abdominal 





Pot 


pain, etc.) or the finding of a "deep" mass 
on abdominal palpation. These lesions are 
demonstrable because of their efect on 
retroperitoneal structures or on abdominal 

viscera. The kidneys may be displaced or 
encompassed (Fig. 12, .7 and B) or infil- 
trated (Fig. 13). These effects mar be 
visualized bv intravenous pyelog raphy 

Displacement of the barium-filled stom- 
ach or bowel is often noted and helps in 
localizing the mass lesions 

Liver, spl en. These “a were involved 
frequently but only as a part of a more 
generalized disease process. They were 
often visualized on a plain abd roent- 
genogram due to their increased size or 
density. They often displaced juxtaposed 


bartum-filled viscera during cn ot 


the latter. 
Bone. An apparent decrease in bone 


Fic. 7. Dithuse involvement of small bowel and colon 
with "fixed" loops of bowel. The bowel is invaded 
from the mesenteric side in many areas and loops 
stay separated by the distance noted by the open 
arrows. The smaller black arrows demonstrate the 
thumbprinting deformities in the colon, 


d 
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density (‘demineralization’) was noted 
very often; other changes in bone occurred 
infrequently as a primary roentgenographic 
manifestation. Bone deformity was not 
present in association with this frequent 
characteristic change of demineralization. 


HI. INFREQUENT 

Stomach. Vhe stomach was a primary 
site of involvement in one child. In this case 
à "napkin-ring" deformity of the stomach 
was produced. A large ulcer was noted cen- 
trally (Fig. 14). An overhanging edge 
(sharp cut-off) between the involved and 
uninvolved portions of the stomach was 
present. À second child with diffuse intra- 
peritoneal disease also exhibited this find. 
ing when the stomach became involved 
(Fig. 15). Both children died of dissemi- 
nated disease. 

Kidneys, ureters. sh retroperi- 
toneal in location, the kidnevs and ureters 


Fic. 8. A picket-fence type deformity of the small 
bowel suggests a possible protein-losing. enterop- 
athy. This patient had diffuse small bowel involve- 
ment with lymphosarcoma and a protein-losing 
enteropathy attributed to the primary disease. 
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lag. g. A circumferential Ivmphosarcomatous mass 
has enveloped the ascending colon. The appear- 


ance is reminiscent of that seen in adults with car- 
cinoma of the colon. 


were not always involved bv retropen- 


v ret 
toneal Iv mphosarcoma. Occasionally thes 
were involved primarily. When the kidneys 
are involved they mav be surrounded, in- 
filtrated diffusely, displaced or obstructed. 
The primary infiltrative form of involve- 
ment enlarges the kidneys, sometimes mas- 
sively and usually bilaterally. Frequently 
polvevstic renal disease is simulated (Fig. 
i3. 

The ureters were usuallv displaced when 
involved. On one occasion the ureter was 
demonstrated to be narrowed by invasion 
or compression (Fig. 16). 

Bones and joints. Solitary bone lesions 
(ie as the only manifestation of the di- 
sease) did not appear in this series. Bone 
lesions simulating a solitary lesion were 
noted infrequently (Fig. 17). 

Other bone manifestations occurred often 
during the later course of the disease. These 
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lic. 10. Masses of lymphosarcoma have invaded and 
impressed upon the ascending colon. Recurrence 
of lymphosarcoma after extirpation of an ileocecal 
mass can look identical to this image. 


included periosteal new bone formation 
(Fig. 17), translucent bands (Fig. 18) and 
focal areas of osteolvsis (Fig. 19). 

Joint manifestations were noted but only 
as a part of a disseminated disease process. 
Synovial swelling about the hip joint was 


ate 


present on occasion after dissemination of 
the disease process (Fig. 19). 


IV. MISCELLANEOUS 


x 


À number of primary lesions were seen so 
rarely they were not even classified as “‘in- 
frequent." 

Nasopharynx, tonsils and ethimoids. Ve- 


sions in these areas may be observed roent- 


x PTS 
genographically. A lateral view of the skull 
and neck did demonstrate abundant "hv. 
pertrophie" tissue in the patient with the 
nasopharvngeal lesion. The one ethmoid 
lesion extended through the skull base and 
involved the central nervous svstem. This 
was apparent on tomography of the skull 
base. 

[ntegument, Patients initially presenting 
with skin lesions manifested roentgeno- 
graphic changes after dissemination. 

Central nervous system. One patient had 
invasion of the central nervous system trom 
the ethmoids. No primary central nervous 
system lesion was demonstrated roentgeno- 
graphically. 


DISCUSSION 


The age distribution in this report. ts 
S | 

similar to other large senes Eire: 
quently a child younger than i vedr of age 


s reported.^?" The peak distribution of ages 
S 





Fig. 11. A large mesenteric mass either arising from 
boc 2 3 
or invading, the ascending colon is present. The 


ascending limb of the colon appears “denuded” of 
all layers down to the mucosa. 
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bia. 12, (Zand B) Intravenous pyelography demonstrates apparent renal enlargement and de 
retroperitoneal lymphosarcoma which has surrounded the kidneys (arrows). Although the 


involved, thes 
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‘need not be, even when the retroperitoneal disease is extensis 
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14 vears. Phe patient's age should not pre- 


clude consideration ot lymphosarcoma as 
diagnostic possibility. | 


lales were 
yetween 4 and $4 times more often than 


females, shghtlv higher than the figure 
quoted in other series; but males alwavs 
predominate. 

‘lassification of lymphomas varies among 
authors. It is possible to separate Hodgkin's 
disease E 


vecause of its characteristic patho- 
logic qualities, but subclassification o 
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the 
remaining Ivmphosarcomas is extremely 
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difhicult.?:$:10191525 No patients with giant 
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bic. 13. These kidneys are primarily involved with 
lymphosarcoma. There is no retroperitoneal d 
ease other than the renal infiltration. The kidneys 
have assumed the roentgenographic appearance of 
adult polycystic kidneys--not an infrequent ap- 
pearance when the kidneys are involved with 
Iv mphosarcoma ( 
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Fic. 14. The body of the stomach is surrounded and 
invaded by a large primary lymphoblastic lympho- 
sarcoma. The remainder of the patient’s clinical 
and roentgenographic evaluation was normal at 
this time. Note the sharp borders of the mass and 


the central ulcer (arrow). 


follicular lymphoma were present in this 
series, but would have been included if any 
were available for review. Other authors 
have reported children with giant follicular 
Iymphoma.?:19.152272977 Thisdiscrepancy may 
reflect some difficulty in the evaluation of 
histologic characteristics. Unequivocal clas- 
sification may not be possible in all in- 
stances and it is understandable why the 
classification of lymphomas is varied and 
confusing. 

Additional difficulty with classification 
exists because of leukemic transformation 
of lymphosarcoma and leukosarcomas. It is 
well known that patients with “pure” lym- 
phosarcomas often develop a leukemic 
picture. Other patients have a large or 
evident mass with abnormal cells in the 
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marrow or blood. They are not "pure" lym- 
phosarcoma patients and not leukemic pa- 
tients,” they are considered "leukosarco- 
mas." This series includes patients with a 
mass and no blood or marrow changes, 
those with a mass and focal areas of marrow 
abnormalities and those patients with a 
large mass and modest amounts of abnor- 
mal blood or marrow changes. To the best 
of our knowledge, they were not leukemia 
patients. 

Close follow-up on our patients enabled 
documentation of leukemic transformation. 


cluded) are consistent with other large 


series.’ ®*8 The clinical presentations vary so 
considerably that an attempt to categorize 





Fic. 16. The stomach in this child was involved after 
a known lymphosarcomatous process in the perito- 
neal cavity had spread to the gastric wall. Note 
that sharp borders of the mass are demonstrated 
in this "secondary" gastric involvement just as 
they were in the primary type of invasion (arrow). 
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them would necessarily include any finding 
associated with the innumerable complaints 
of an ill child. Some complaints are voiced 
more frequently than others because the 
occurrence of lymphosarcoma at some sites 
is greater than others. Thus the common 
complaints most often are referable to the 
chest (drv hacking cough) and the abdo- 
men (''bellv-ache"). 

The success of various forms of therapy 
is not the primary consideration of this 
report. The mortality statistics. indicate 
that curative therapy for most lymphosar- 
coma patients is unavailable. Therapy 


which did affect a “cure” (greater than 5 


^ 


vears without recurrence) was no different 


from the therapy given to those who died 


w^ 
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of their disease. The greatest effect of 
treatment was palliation. There are re- 











Fic. 16. The distal ureter is narrowed in this patient 
with retroperitoneal disease (arrows). Compromise 
of the ureter is seldom noted with lymphosar- 
comatous disease and patients seldom succumb 
due to renal failure. 
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An apparent solitary cys 
sion in the distal femur (black ar 
this was the first site of disease discos 
tient had other evidence of dissemine 
sarcoma at this time. Periosteal bone react! 


rrow. 
















therapy in the ae 
ture,!9 95.27 and it is not within the scope 





of this paper to include a further 
of it. 





rate in this series 1s 
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hic. 13. Translucent bands (arrows) were noted on 
occasion in patients with and without disseminated 
disease. This patient had no disseminated disease 
at the time the roentgenograms were obtained. 


low end of survival statistics noted in the 
litefature {9 10.30 per cent 9 vear sur 
Vival).2115.16.24.25 Some discrepancy may be 
due to inclusion of giant follicular lym- 
phoma cases in those series which have 
notably long survivors. 

The roentgenographic findings are as 
bizarre and varied as the clinical signs and 
symptoms. This is due to the almost pro- 
tean nature of the disease. Those manifes- 
tations of lymphosarcoma which present re- 
peated ia one frequently exhibit simi- 
larities ee patient to patient. This is 
especially true of the mediastinal lesions 
and lesions about and in the ileocecal area 
of the gastrointestinal tract. 

The superior mediastinal syndrome oc- 
curred frequently in the patients with medi- 
astinal disease. This is a unusual phenom- 
enon in children with all forms of cancer,’ 





January, 197; 
but not in children with lymphosarcoma it 
they are considered as a special group. 

Lymphosarcomas involving the region of 
the distal ileum and cecum predispose the 


patient to an intussusception. Generally 


the lymphosarcoma arises in the lymphoid 
follicles of the on. laver of bowel." 
From this site it can proliferate into a 
locally large mass , form multiple polypoid 
masses, or invade Wesen tes serosa or mu- 
cosa. Thus, a varied number of roentgeno- 
graphic appearances may be observed.” 
The lesion seldom causes obstruction unless 
associated with an intussusc eoe The 
latter occurs very frequently (33 per cent ot 
this series) and approaches es ra per cent or 
more of the reported cases when the small 
bowel is in oed 

Our impression of the outstanding fea- 
ture of the lesion in the small bowel and 
involving the ileocecal area 1s the roentgen 
evidence of a mass or masses. [t may be 
local or multitocal with the association of 
impression and displacement or invasion of 
bowel. 

Cures from extirpation of a mass in the 
lleocecal area have been reported? ^? 

The retroperitoneum 1s involved tre- 
quentlv, 75 but does not necessarily mani- 
fest itself early roentgenographically. It can 
be involved as part of a generalized disease 


hic. 19. The pelvis of a child with hip pain. A de- 
structive lesion of the proximal femur is evident 
(dark arrow). Also demonstrated is synovial thick- 
ening (open arrow) which is noted in patients with 
benign synovitis. In patients with lymphosarcoma 
we noted this finding only in patients who had 
converted to leukemia. 
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process (and frequently is), and other find- 
ings (visceromegaly, cervical, inguinal or 
generalized lymphadenopathy) may be 
cause to suspect the presence of disease in 
the retroperitoneum. 

The retroperitoneal lesions can be inves- 
tigated by routine studies, including intra- 
venous pyelography, stomach and small 
bowel, and barium enema examinations. 
Oblique and lateral projections are very 
helpful for defining the course of the ureters 
and position of the retroperitoneal portions 
of the colon more accurately. Manifesta- 
tions of retroperitoneal disease occur fre- 
quently in association with more obvious 
sites of disease and the lesion is generally 
large at the time initially palpated. Biopsy 
of lymph nodes or surgery in an attempt to 
remove the retroperitoneal mass yields the 
diagnosis and lymphangiography is seldom 
necessary. 

The liver and spleen are frequent sites of 
involvement;428 however, evidence of 
disease in those sites is usually apparent 
from clinical investigation or by observa- 
tion of the plain abdominal roentgenogram. 
No special roentgenographic techniques for 
evaluation of these viscera were necessary. 

We have classified bone manifestations 
as occurring frequently and infrequently. 
"Demineralization" of bone may be pro- 
duced by the catabolic state created by the 
disease and/or therapy. It can also be 
caused by tumor replacement of marrow. 

The effect of lymphosarcoma on bone is 
seldom the first manifestation of the di- 
sease, but late in the disease almost any 
form of bone reaction can be present. 

Examination of the pathology of renal 
disease has shown a focal and sometimes 
massive loss of general corticomedullary 
architecture by diffuse infiltration of tumor 
through cortex, glomeruli and tubules.” 
This may suggest the reason for poor roent- 
genographic demonstration of the calyceal 
system during intravenous pyelography. 
When poor visualization occurs, we inject 
additional contrast material and obtain 
delayed roentgenograms. On occasion these 
techniques have been successful when the 
routine study was inadequate. 
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We have indicated a group of lesions as 
occurring sporadically and placed them in a 
miscellaneous category. The literature (pri- 
marily those reporting clinical data) sug- 
gests that some of these sites are frequently 
involved.?19,15,16.2425 The discrepancy is due 
to the fact that we have attempted to em- 
phasize the first. roentgenographic mani- 
festations of the disease. This group of 
lesions includes lesions of the nasopharynx, 
tonsils, ethmoids, integument, central ner- 
vous system, gonads and parotid glands. 

Some special techniques may be of value 
in defining the nature or extent of these 
lesions. Lateral views of the head and neck 
will aid in defining the presence of lympho- 
sarcoma in the pharynx or retropharynx. 
Tomography through the base of the skull 
is useful because it helps to demonstrate the 
presence or absence of destruction of the 
skull base due to invasive disease arising in 
the pharynx or paranasal sinuses. 


SUMMARY 


Lymphosarcoma in children represents 
about 10 per cent of the malignant neo- 
plasms found in the pediatric age group. It 
is found more often in males and seldom 
under I year of age. 

Classification is difficult, but most lesions 
can be classified as lymphoblastic, lympho- 
cytic, or reticulum cell sarcomas. 

Conversion of lymphosarcoma to leu- 
kemia is frequent (one-third to one-half of 
reported cases) and survival is low. Cures 
are reported, however. 

The initial sites of involvement deter- 
mined clinically and defined roentgeno- 
graphically are not necessarily identical, 
but both suggest that the most frequent 
sites of primary involvement are the medi- 
astinum, gastrointestinal tract, retroperi- 
toneum and lymph nodes (diffusely). 

Initial roentgenographic findings may be 
considered as occurring very frequently, 
frequently, or infrequently (occasionally). 


William Schey, M.D. 
Pediatric Radiology 
Michael Reese Hospital 
Chicago, Illinois 60615 
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RADIATION HEPATITIS INDUCED BY ABDOMINAL 
IRRADIATION WITH THE COBALT 60 
MOVING STRIP TECHNIQUE* 


By J. TAYLOR WHARTON, M.D., LUIS DELCLOS, M.D., STEVEN GALLAGER, M.D., 
and JULIAN P. SMITH, M.D. 


HOUSTON, TEXAS 


SIN CE carcinoma of the ovary may im- 
plant on any peritoneal surface, treat- 
ment of the entire abdominal cavity is re- 
quired for patients with ovarian cancer 
who receive postoperative irradiation. Ra- 
diation therapy following surgical excision 
is effective in properly selected patients 
with the common epithelial cancers of the 
ovary. 

Treatment of the entire abdomen by the 
so-called "moving strip" technique has 
been commonly used at The University of 
Texas M. D. Anderson Hospital and Tumor 
Institute in Houston, Texas for postopera- 
tive therapy for these patients. We have 
found that it is necessary to shield a por- 
tion of the liver with 1 half-value layer of 
lead or irreversible liver damage may re- 
sult. In our experience of 65 patients 
treated without protecting the liver, 14 
developed radiation hepatitis. 


MATERIAL AND METHOD 


The moving strip technique was adapted 
to a cobalt 60 teletherapy unit? The ab- 
domen and back were divided into con- 
tinuous segments or "strips" of 2.5 cm. A 
single strip of 2.5 cm. was treated on the 
first day from the front, and on the second 
day an identical opposing field was irra- 
diated from the back. The treatment field 
was increased by 1 strip every day until 
4 strips (10 cm.) were being treated. The 
IO cm. segment was moved up 2.5 cm. 
every day until the last strip reached the 
dome of the diaphragm. The field was then 
reduced progressively by 1 strip (2.5 cm.) 
each day, and on the last 2 days of treat- 
ment, a single 2.5 cm. strip was irradiated. 


Prior to 1965 the liver was not shielded, 
but the entire liver was not in the full dose 
zone. The kidneys were shielded from the 
posterior fields by 2 half-value layers of 
lead. 

In 1965 the treatment technique, was 
changed to include the liver in the radia- 
tion field because a young patient with 
dysgerminoma of the ovary developed a 
single recurrence of the tumor on the dome 
of the liver, thus demonstrating a region 
not adequately treated and suggesting a 
possible site for failure in all patients re- 
ceiving irradiation. Therefore, for the 32 
months of this study, all patients received 
the full dose of irradiation to the entire 
liver. This required adding 2 strips (5 cm.) 
to our regular treatment field. 

There were 65 patients with ovarian 
cancer treated by this technique in the 
period January 1965 to August 1967. The 
doses ranged from 2,450 to 2,920 rads in 12 
days (21 weeks). The treatments were 
generally well tolerated, but varying de- 
grees of nausea, vomiting, diarrhea, and 
bone marrow depression occasionally re- 
sulted. These problems, when encountered, 
resolved with only brief interruptions in 
the treatment schedule. 

Fourteen of the 65 patients were ap- 
parently cured of cancer and were noted to 
have had clinical findings of radiation 
hepatitis. Eleven of the 14 died either di- 
rectly or indirectly as a result of the radia- 
tion injury. None of the patients had a 
history of previous liver disease and only 
1 (Patient 14) had received prior chemo- 
therapy. 

Based primarily on the time of appear- 


* Presented at the Fifty-fourth Annual Meeting of the American Radium Society, in Joint Session with the James Ewing Society, 
and the Society of Head and Neck Surgeons, Boca Raton, Florida, May 14-19, 1972. 
From the University of Texas M. D. Anderson Hospital and Tumor Institute, Houston, Texas. 
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ance of symptoms, patient survival, and, 
to some degree, on histologic changes, the 
patients can be separated into 3 groups: 


Group I (acute form) comprised patients 
who developed evidence of hepatic injury 
4 to 24 weeks following completion of radia- 
tion therapy (Table 1). had ascites 
and/or pleural effusions. Laboratory evi- 
dence of liver injury included an elevation 
of serum alkaline phosphatase and brom- 
sulfphalein (BSP) retention at 45 minutes. 
Five of the 8 patients with acute injury 
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died within 10 months following completion 
of therapy. Two patients had an explora- 
tory laparotomy because of the findings of 
ascites which suggested recurrent car- 
cinoma of the ovary. Their postoperative 
courses were complicated by further hepa- 
tic decompensation due to the stress of 
surgery. 

Group [I (subacute type) consisted of 
patients who developed ascites 8 to 28 
weeks following completion of radiation 
therapy and partial recovery (Table 11). 
The symptoms during the interval between 


Tage | 


TREATMEN 


T AND CLINICAL DATA FOR RADIATION HEPATITIS PATIENTS 


GROUP I 


| Onset of | 


Symptoms 
After 
Completing 
Thera Py 


| Liver | 
Patient | Dose | Symptoms 
| (rads) | 





H 
t 
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Survival 
After | 
Completion | 
of Therapy | 


Comment 


I 2,689 | Ascites 4 wk. 3 mo. | Liver failure main cause of death 
Pp MN cm EON ta ee E Mile nce caesar hoo Hd state rare eee nat ne mrt TN 
2 2 014 | Ascites; pleural. 8 wk. | g mo | Fluid, electroly te problem, rapid des 
| . . : ! 
| | effusion j | terioration, abnormal liver function 
EEEE OE IEEE AN ME ENAR A ER EE ate uit suiuaieepnay | E NTN —————— = Aap a tase alt AA Eee A et icu ri lesen ase hE fan raten RAT rr E E 
3 12,540 | Ascites; daint 6 wk | 7 mo | Clinical picture of liver failure due to 
| | effusion; hepato- | | | veno-occlusive disorder 
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4* | 2,000 | Ascites | 6 wk. | 6 mo. | Exploratory laparotemy revealed ne- 
! | crosis of left lobe of liver; died post. 
: | | ud atively with liver Pilate 
§ 2,486 | Ascites 20 wk. | 1o mo. | E nee y laparotomy for ascites 
| | | (no cancer); developed immediate 
| | | postoperative anasarca fluid, electro- 
| | lyte imbalance and progressive de- 
| terioration 
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Living 
well 


| Living 
| well 


Mild Sd ee no residual liver 
impairment; died due to lung carci- 
noma 


Died 


and | Exploratory laparotomy for small 
| bowel obstruction; postoperative liver 
| impairment but recovered 
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additional 2,000 rads to the paraaortic lymph nodes (8x 12 cm. feld). 
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Tase II 
TREATMENT AND CLINICAL DATA FOR RADIATION HEPATITIS PATIENTS 
GROUP II 
Onset of Survival 
Liver Symptoms 2 
Patient | Dose | Symptoms After C e Comment 
(rads) Ccmpleting ompienon 
Therapy of Therapy 

9 2,550 | Ascites 8 wk. 18 mo. Exploratory laparotomy for bowel per- 
foration and peritonitis; died 4 months 

later; liver failure a contributing factor 
10 2,620 | Ascites 12 wk 20 mo Exploratory Japarotomy 12 weeks post- 
therapy for ascites (no cancer); developed 
immediate postoperative fluid and elec- 
trolyte imbalance; experienced progres- 

sive deterioration and 1 year later died 
II 2,699 Ascites 12 wk. 23 mo. Evidence of radiation hepatitis early; 

died due to unknown causes 

12 2,767 Ascites; 7 mo 37 mo Developed ascites and was placed on 
pleural chemotherapy; however, did poorly and 
effusion sent to nursing home; returned 2 years 


later in congestive heart failure with 
ascites and pleural effusion 


the acute manifestations and death were of 
variable severity. In 3 of the patients, 
hepatic insufficiency was well documented 
(Patients 9; 10; and 12). The fourth pa- 
tient (Patient 11) was started on Alkeran 
because the ascites was thought to repre- 
sent recurrent cancer. She continued to 
deteriorate and died in a cachectic state 


without evidence of cancer. In retrospect, 
her clinical picture was that of chronic liver 
insufficiency. 

Group III (chronic type) contained the 
patients who developed hepatic insuf- 
ficiency 24 and 39 months after completing 
therapy (Table m1). These patients ex- 
hibited clinical and histologic evidence of 


Tague III 
TREATMENT AND CLINICAL DATA FOR RADIATION HEPATITIS PATIENTS 
GROUP III 
Onset of Survival 
Liver Symptoms X M We 
Patient | Dose | Symptoms After C "e : Comment 
(rads) Completing ompietion 
Therapy of Therapy 
1 f 
13 2,624 Ascites: 24 mo 29 mo Sudden onset of refractory congestive 
pleural heart failure, ascites, pleural effusion and 
effusion death 
I4 2,920 Ascites; 39 mo 44. mo. Exploratory laparotomy for ascites re- 
pleural vealed a small liver (no cancer); progres- 
effusion sive liver decompensation produced death 


$ months later 
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Fic. Fibrous occlusion of the central 


1. Patient 3. 
vein, mild fatty change in the liver cells, and mod- 
erate congestion tn the peripheral portion of the 
lobule noted 94 days after completion of trradia- 
tion. Hematoxylin and eosin (X 100), 


liver injury. One patient (Patient 13) died 
after a § month history of anasarca, con- 
gestive heart failure, and altered liver 
function. She had been symptom-free for 
2 years. 


- 


REPORT OF CASES 
GROUP I 


Parrent 3. This £9 year old housewife had an 
8 cm. ovarian carcinoma (Stage rr-8) which was 
adherent to the pelvic wall. She received post- 
operative irradiation to the entire abdomen by 
the moving strip technique. The liver received 
2,540 rads. Six weeks after completing treat- 
ment, she developed ascites, pleural effusion, 
and hepatomegalv. | 

Liver chemistry analvses showed: alkaline 
phosphatase of 8.9 Bessey-Lowry units (normal 
o.8 to 2.3 units); serum glutamic pyruvic trans- 
aminase (SGPT) | 34 units (normal o-35 units); 
serum albumin 2.8 gm. per cent; total bilirubin 
0.2 mg. per cent; and 48 per cent BSP retention 
after 45 minutes. A percutaneous needle biopsy 
94 davs after completing therapy showed mod- 
erate congestion, occlusion of the central vein, 
and atrophy of liver cords (Fig. 1). 

The patient's condition deteriorated and she 
died from liver failure 7 months after complet- 
ing irradiation. The clinical situation was simi- 
lar to that seen with veno-occlusive disease of 
the liver. The immediate cause of death was 
hematemesis. 
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Patient 2. This 5o year old housewife had a 
bilateral salpingo-oophorectomy and partial 
omentectomy for a Stage 1I serous carcinoma 
of the ovary. She received postoperative trradi- 
ation by the moving strip technique. The liver 
received 2,913 rads. Eight weeks after comple- 
tion of her treatment, she developed ascites and 
pleural effusion. The BSP retention was 32 per 
cent after 45 minutes. Cytologic analysis of the 
ascitic fluid revealed no malignant tumor cells. 
The patient experienced increasing hepatic 
dysfunction and died g months after completing 
her irradiation. 


GROUP II 


Parent ic. This 52 year old patient had a 
right E omy for a Stage r1 car- 
cinoma of the ovary. She was referred immedi- 
ately to M. D. Anderson Hospital, and a total 
abdominal hysterectomy and left salpingo- 
oophorectomy were done. The abdomen was 
irradiated; the liver received 2,620 rads. 

The patient developed ascites 12 weeks later. 
An exploratory laparotomy revealed no evi- 
dence of cancer and the liver was biopsied. 
Preoperative laboratory values were as follows: 

alkaline phosphatase 3.4 Bessey-Lowry units; 
10 per cent BSP retention at 45 minutes; total 
bilirubin 0.5 mg. per cent; and SGPT 17 units. 
The liver hist lopic study revealed periportal 
fibrosis, hyaline thickening of the arterial walls 
(Fig. 2), and subintimal thickening and occlu- 


sion of the central veins (Fig. 3). 





Fic. 2. Patient 10. Fibrosis surrounds all structures 
in the portal triad, and subintimal fibrous thicken- 
ing of a hepatic artery branch is pronounced (go 
days after irradiation). Hematoxylin and eosin 
(X 100). 
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During the immediate postopet rative period, 
she experienced edema, ascites, and congestive 
heart failure. She died 14 months later. During 
the interval from surgery until death she was 
unable to maintain her nutritional status and 
was confined to her home. 


Parrent 12. This 63 year old woman had a 
total abdominal hysterectomy and bilateral 
salpingo-oophorec tomv for a Stage HI ovarian 
carcinoma on March 4, 196s. The liver received 
2,767 rads. Ascites and bilateral pleural effusion 
appeared 7 months later, and the patient was 
started on L-phenylalanine mustard. After 4 
courses of chemotherapy, she was thought to 
have advancing disease and was sent to a nurs- 
ing home for terminal care. 

On April 17, 1967 (almost 2 years later) she 
was readmitted to M. D. Anderson Hospital 
with ascites, pleural effusion, and fluid and 
electrolyte imbalance, and died. Laboratory 
examinations included an alkaline pp 
of 3.4 Bessey-Lowry units, total bilirubin 0.7 
mg. per cent, serum albumin 3.4 gm. per Sent: 
and SGPT 22 units. The postmortem examina- 
tion revealed no evidence of malignancy. The 
histologic findings in the liver were periportal 
fibrosis, subintimal fibrosis of the portal veins 
and subintimal fibrosis and occlusion of the 
central veins (Fig. 4). 


GROUP Ti 


Patient 14. This 43 year old housewife 
developed ascites, and an exploratory laparo- 





A dilated and occluded efferent 
vein with small ee lined by epithelial cells sug- 
gesting recanalization within a fibrous core go 
days after irradiation. Hematoxylin and eosin 
( X 200). 


FIG, 3. Patient 10. 
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Fic. 4. Patient 12. Dense fibrotic obliteration of the 


hepatic vein 37 months after completion of irradia- 
tion of the Ber. Hematoxylin and eosin (X 100). 


tomy revealed inoperable Stage II! carcinoma of 
the ovary. After operation, she was referred to 
M. D. Anderson Hospital where she was started 
on Alkeran, 1 mg./kg. body weight, in divided 
doses over 5 days every 4 weeks. 5 She received ; 
courses of Alkeran over a s month interval, 
with almost complete regression of her tumor. 
Because of the excellent response of her tumor 
to chemotherapy, she was given a so-called 
"second look" procedure with a total abdominal 
hvsterectomy and bilateral salpingo-oophorec- 
tomy and removal of tumor implants from the 
pelvic peritoneum, T he liver was free of metas- 
tatic cancer and appeared normal. She received 
postoperative irradiation by the moving strip 


technique. The liver received 2,920 rads. The 
therapy was completed on September 13, igfs. 


The patient remained asymptomatic until 
January, 1969, when she developed ascites. 
liver damage was suggested by a 60 per cent 
BSP retention after 45 minutes, and an alkaline 
phosphatase of 3.7 Bessey-Lowry units. How. 

ever, the SGOT: PN 85 units, serum albumin 3 
gm. per cent, and total bilirubin, I mg. per cent. 
The patient was explored because of suspected 
recurrent cancer on January 22, 1969, and a 
small, shrunken liver was noted. Multiple bi- 
opsies from the abdominal cavity revealed no 
evidence of residual neoplasm. T he postopera- 
tive course was complicated by sepsis, ascites, 
and edema. Numerous laboratory studies con- 
sistentlv revealed a low serum albumin, normal 
or slightly elevated SGOT, slight elevation of 
bilirubin, and significant BSP retention after 45 
minutes (76 per cent on February 4, 1969). A 
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Fic. g. Patient 14. Severe fatty metamorphosis and 
granular degeneration tn the parenchymal cells 
were present in all sections examined (Fig. $, 6, 
and 7, 3g months after irradiation). Hematoxylin 
and eosin (C200). 


liver biopsy at the time of exploration revealed 
evidence of hepatic parenchymal atrophy, fatty 
metamorphosis, centrilobular congestion, and 
fibrin deposits in the central veins (Fig. 3; 6; 
and 7). 

The patient died April 29, 1969 from hepatic 
insufficiency. 


DISCUSSION 


The intolerance of the liver to irradia- 


described pathologic changes in the hepatic 
vessels of livers partially included in the 
treatment fields of patients receiving ir- 





Fic. 6. Patient 14. A dilated efferent vein is occluded 
by a fibrin thrombus. Hematoxylin and eosin 
(X 200). 


January, 1973 


radiation for lung cancer. The lumina of 
the small hepatic veins were occluded bv 
subintimal fibrous thickening, and it was 
suggested that the vascular lesions were a 
direct result of irradiation. 

Ingold e£ 4/? were the first to describe the 
clinical aspects of radiation hepatitis. They 
reported 13 cases caused by irradiating the 
entire liver. The doses, given by the open 
field method, ranged from 1,300 rads in 18 
davs to §,100 rads in 40 days. The median 
dose was 3,g00 rads. In patients with radia- 
tion injury, characteristic manifestations 
appeared within 2 to 6 weeks following 
completion of radiation therapy to the 
liver. The patients developed ascites and 
enlarged livers. The results of function 
studies were abnormal; elevated serum 
alkaline phosphatase was the most frequent 
laboratory finding. Three of the 13 pa 
tients died as a result of radiation injury. 
Reed and Cox? studied these cases and re- 
ported that the irradiation had caused 
diminution in size and number of hepatic 
cells and progressive fibrosis and oblitera- 
tion of the hepatic venous radicals, pro- 
ducing a type of veno-occlusive disease. 
However, in those patients who survived 
more than 4 months, there was evidence of 
re-establishment of competent hepatic cir- 
culation and return of hepatic structure 
toward normal. 


Irradiation of the entire liver by the 





Fic. 7. Patient 14. A central vein occluded by dense 
fibrous tissue, Hematoxylin and eosin (X 100). 
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moving strip technique may cause ir- 
reversible hepatic damage. The onset of 
symptoms and the survival are variable, 
but suggest an acute, subacute, and chronic 
type of injury. In all 3 groups the patients 
developed peritoneal and/or pleural ef- 
fusions and altered liver function. The rela- 
tionship of the pleural effusion to hepatic 
dysfunction is unclear, since patients with 
portal hvpertension due to hepatic vein 
occlusion selectively accumulate fluid in 
the peritoneal cavity. Hypoalbuminemia 
could possibly contribute to the collection 
of fluid in the pleural spaces. 

Seven patients were given L-phenyl- 
alanine mustard (Alkeran) before death 
because their ascites was thought to repre- 
sent recurrent cancer. It is doubtful that 
this medication played any part in the 
hepatic failure experienced by the patients. 
Nor was metastatic cancer a factor, for g 
patients of the 14 had an exploratory 
laparotomy or autopsy and only 1 had 
evidence of cancer (nodule in the omen- 
tum). 

The histologic changes in irradiated 
livers are variable, depending upon the 
severity of the injury and the length of 
time between exposure and obtaining à 
specimen. Changes in the central veins are 
the most consistent observation. Sub. 
intimal fibrous thickening of the vein wall 
is apparently an early phenomenon and is 
rapidlv followed bv deposition of fibrin in 
the venous lumina, leading ultimately to 
occlusion. The thrombus rapidly organizes, 
resulting in the formation of circumscribed 
fibrous nodules in lobular centers. Within 
these, fine capillaries presumably represent- 
ing recanalization can be seen. Concomi- 
tantly, there is congestion of the sinusoids, 
most intense near centers of lobules, and 
subsequent atrophy of liver cords. In late 
cases, the structures of the portal areas 
also show fibrosis. This is usually most in- 
tense around the portal vein radical, but 
spreads out through the triad region, en- 
veloping both hepatic artery and bile duct. 
The intensitv of the venous changes is 
usually moderately variable from focus to 
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focus within the same specimen. It is clear, 
trom clinical data, that at least some of 
these pathologic changes are reversible. 
The exact sequence of events, however, 
Is too poorly known to permit an estimate 
of the stage at which the point of irrever- 
sibility is reached. 

The diagnosis of radiation hepatitis was 
made prior to death in some of these pa. 
tients. The usual treatment for liver dis- 
ease, such as high caloric diet, salt restric- 
tion, rest, and diuretics, was not successful 
except in 3 patients with mild impairment. 
Two of these patients are alive more than 4 
vears, and have no evidence of abnormal 
liver function. The patients frequently de- 
veloped refractory congestive heart failure; 
this can be expected in management ot 
severe injuries. 

A safe dose to the entire liver using the 
moving strip technique has not been de- 
termined. Ingold ef al? stated that 3,200- 
3,500 rads in 3 to 4 weeks using the open 
field technique is a safe dose. 

At the present time at M. D. Anderson 
Hospital, the dome of the liver is shielded 
with 1 half-value layer of lead. A portion 
of the liver receives 2,600-2,800 rads, and 
no evidence of liver injurv has been noted 
(Fig. 8). 


SUMMARY AND CONCLUSIONS 


1. Irradiation of the entire liver with 
doses of 2,450 to 2,920 rads given by the 
moving strip technique caused liver injury 
in 14 of 65 patients treated. 

2. The clinical picture of radiation 
hepatitis may consist of hepatomegaly, 
ascites, pleural effusion, and alteration in 
liver function. The response to the injury 
sustained is variable, and patients may die 
within a short time (Group 1). The chronic 


injury (Group 11), or the patient may ex- 
perience an abrupt onset of symptoms 
(Group 111). | 

3. Sinusoidal congestion, parenchymal 
atrophy, and subintimal fibrous thickening 
of the central veins are early histologic 
manifestations of liver injurv, whereas 
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Fic. 8. Volume covered with the megavoltage moving strip technique. 
The kidneys are shielded from the posterior beam by 2 HVL of lead placed on a satellite platform (this 
will reduce the dose to the kidneys to about so per cent of the tumor dose). The right side of the liver (3 
iul is shielded both front and back with 1 HVL of lead. (Courtesy: Fletcher, G. H. Textbook of Radio- 
therapy. Second edition. Lea and Febiger, Philadelphia.) 
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PRIMARY PLASMOCYTOMA OF THE SPLEEN* 
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RIMARY tumors of the spleen are un- REPORT OF A CASE 
common. This is true both of benign This 29 year old male was admitted with 
and malignant tumors. Malignant tumors — slight fatigue of a few months’ duration, and an 


of the spleen usually belong to the groups erythrocyte sedimentation rate of 107 

originating trom the lymphatic or reticu- Physical examination revealed no definite 

loendothelial svstem.4 Hemangiosarcomas "ermalities. The spleen could not be pal 
e > : dd. om ee E TE 2c ced eue rel E 

are also sometimes encountered. Benign m certainty, Per D dein ires 

splenic tumors usually are fibromas, hem. Pone marrow smears were th normal; in pai 

angiomas, hamartomas or cysts of different 

ature.? iD oe 

Be p Dm las P 10.1 gm./ 100 ml. (normal 6.5-8). Serum electro- 

. fnmary piasmocytoma of the spleen  phoresis showed, however, a marked increase in 

has, to my knowledge, not been reported in gamma-globulins amounting to ¢.2 gm. 


E 





Total serum proteins were somewhat elevated, 


H 


"e. 








the radiologic literature before. Recently ml. (normalo.9-1.7). MN 
we examined a patient with a splenic tumor Intravenous urography revealed an en- 





spleen displacing the left kidney c 


that proved to be a solitary plasmocytoma. — larged 





This report deals with the roentgeno- ward. Otherwise the kidneys Were nornmrai 
graphic findings mainly, as the case has 
previously been discussed elsewhere from 


- 


a clinical point of view. 





Fic. 1. Intravenous pyelogram. The spleen appears Fre. 2. Selective celiac arteriogram. There is a 
enlarged, and some irregular calcifications are stretching of the arteries surrounding the tumor. 


demonstrated in the spleen. Marked displacement of the left kidney. 


* From the Department of Radiology, Rikshospitaler, Oslo, Norway. 
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Fic. 3. Selective celiac angiogram, capillary. phase. 
An opacification of the remaining normal splenic 
tissue is seen only in the upper part of the spleen. 


Ragnar Bjórn-Hansen 
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1). Several irregular calciheations were noted in 
the spleen. 

Selective celiacography revealed a large mass 
occupying most of the spleen (Fig. 2; and 3). 
The lesion was considered to be a malignant 
tumor, and splenectomy was performed a few 
days later. The histologic examination of the 
specimen revealed a plasmocytoma. The post- 
operative course was uneventful, and during the 
following 6 weeks the sedimentation 1ate and 
serum protein values were normalized. The 
patient was free of symptoms at follow-up 3 
years after the operation.” 


DISCUSSION 


Since Edsman! in 1954 reported a case of 
a malignant splenic tumor diagnosed by 
arteriography, several papers have been 
published on this matter. ^^ The angio- 
graphic appearances of the present splenic 
nant tumor. Some arteries were stretched 
and displaced circumferentially around the 
expansive lesion. The minor peripheral 
branches within the tumor had an ir- 
regular course with some caliber variation, 
and a corkscrew-like appearance (Fig. 4). 
The vascularization of the tumor was 
moderate. N " or abnormal 





No "tumor blush 
arteriovenous shunting appeared. Most of 
the tumor was sharply outlined, except in 
the upper part where the border against 
the normal splenic tissue was more ditfuse. 

Hamartomas of the spleen are known to 
present a "malignant" arteriographic pat- 


tomas are unusual.’ Cyst walls often are 
calcified, but the arteriographic pattern in 
the present case excludes this diagnosis. 
Roentgen examination of the skeleton 
revealed no signs of destruction. The 
spleen was removed without difficulty, 
Most of it was occupied by a grapefruit- 
sized tumor with a thin capsule (Fig. €). 


The total weight of the specimen was 1,030 


hic. 4. Selective celiac arteriogram, subtraction film, 
The small, irregular “tumor vessels" are better 
visualized, 


Vor., bie. Nori 





hic. c. Operative specimen, total weight 1,030 gm. 
Normal splenic tissue seen to the left, while the 
greater part of the spleen is occupied by the large 
tumor, 


gm. The remaining splenic tissue in the 
upper part was microscopically normal. The 
tumor consisted mainly of plasma cells: 
some of them were binucleated, otherwise 
they were considered to be normal and 
only few mitoses were seen. The pathol- 


ogists concluded on a definite diagnosis of 
plasmocytoma of the spleen. The tumor 


was considered to be a primary lesion, and 
this was further supported by the abnormal 
values of serum proteins returning to nor- 
mal shortly after removal of the tumor. 


SUMMARY 
A case of primary plasmocvtoma of the 
spleen is reported. 
The roentgenographic 
the tumor are presented. 


appearances of 


Primary. Plasmocvtoma of the Spleen S 


É. 
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The angiograms showed a vascular pat- 
tern within the tumor, that strongly sug- 
gested a diagnosis of a malignant tumor of 
the spleen. 

Baerum Sykehus 
1300 Sandvika 


Norway 
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RADIATION THERAPY OF DESMOID TUMORS* 


By DENNIS R. HILL, M.D., HARRY NEWMAN, M.D.,f and THEODORE L. PHILLIPS, M.D. 


SAN FRANCISCO, CALIFORNIA 


HE desmoid tumor is an uncommon, 
4 benign neoplasm which arises from 
musculoaponeurotic structures. It is locally 
invasive but does not metastasize to 
lymph nodes or v/a the blood stream. This 
tumor in its extra-abdominal location was 
first dehned and described by Nichols in 
1923 He emphasized the similarity. be- 
tween the extra-abdominal fibroma and 
the abdominal desmoid tumor. Recently, 
Stout and Raffaele? classified desmoid tu- 
mors under the general pathological heading 
of fibromatoses. This group includes fibro- 
mas, keloids, Peyronie's disease, plantar 
and palmar fibromatosis, fibromatosis colli, 
progressive myositis fibrosa, and desmoid 
tumors. 





CLINICAL FEATURES 

Nlost patients complain of a firm mass, 
usually fixed, which grows slowly and at- 
tains a large size before treatment is 
sought. Pain, 1f present, occurs as a late 
symptom. In 85 of a reported series of 
more than 650 cases of extra-abdominal 
fibromatosis, the shoulder girdle was the 
site of involvement.? In this location the 
brachial plexus may be affected, resulting 
in signs of motor weakness, numbness, or 
hypoesthesia. The tumor occurs in both 
sexes and may occur at any age, although 
it 1s most commonly seen in young adults. 


PATHOGENESIS 

Various theories of the pathogenesis of 
desmoid tumors have been advanced. 
Booher and Pack? have suggested that they 
are related to hormonal factors because of 
the frequent association of these tumors 
with pregnancy. They also postulated that 
a traumatic hematoma may form a nidus 
for the development of a desmoid tumor. 


The microscopic studies of desmoid tumors, 
however, have revealed no hemosiderin 
content. It was further postulated that 
this tumor could represent an autoim- 
mune disease and that the aggregates of 
lymphoid tissues, sometimes noted at the 
margins of the tumor, could be involved 
in the autoimmune process. 


PATHOLOGICAL FEATURES 


The gross tumor is dense and hard. If 
the surface is cut the tumor bulges out and 
Is white or pinkish in color. The interlacing 
bundles of white fibrous tissue are usually 
seen without difficulty and there is a re- 
markable tendency to invade surrounding 
structures. No capsule or definite line of 
cleavage exists between the tumor and 
adjacent muscle. The tumor may be at- 
tached to bone and cause erosion by pres- 
sure. Although the lesions have been found 
to surround vessels and nerves, to our 
knowledge invasion of these structures has 
not been reported—and no lymphatic or 
hematogenous metastases occur. 

The histologic appearance consists of uni- 
form, elongated, slender cells surrounded 
and separated from one another by abun- 
dant collagen. The cells do not have atvpi- 
cal, hyperchromatic, or bizarre nuclei. The 
nuclei are small, pale-staining, and sharply 
defined. The nucleoh are not prominent. 
Occasionally, mitotic figures may be pres- 
ent, but they are typical in configuration. 
The cells and collagen fibers are arranged 
in swirling or interlacing bundles or fas- 
cicles, which often merge with one another 
and form a dense, solid tumor mass. The 
fibrous tissue extends into and between 
muscle bundles for considerable distances, 
often isolating islands of muscle fibers. 


* From the Section of Radiation Oncology, Department of Radiology, University of California School of Medicine, San Francisco, 


California. 


Supported in part by National Institutes of Health Training Grant in Radiation Therapy CA 177. 
t Supported by Fellowship IF o3 CA 52938 from the National Institute of Cancer, National Institutes of Health. 
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ase 1. (4) Biopsy incision of soft tissue mass in right neck and shoulder, performe 
therapy. (5) Profile view showing herniation of tumor through the bi in 








Distinction from a fibrosarcoma is readily 


1e great majority of cases. 








REPORT OF CASES 
1ave treated by means of definitive 
radiation therapy 4 patients with extensive 
desmoid tumors deemed unresectable by the 
referring or consulting surgeon. 











CasE r. A 69 year old woman from Samoa had 
à I year history of a slowly enlarging mass on 
the right side of her neck. At the time of exami- 
nation it had attained a huge size. The mass 
extended from the lobe of the right ear laterally 
to the shoulder joint, anteriorly to the clavicle, 
and posteriorly into the trapezius muscle (Fig. 
1, 4 and B). It was not tender but rock-hard. 
The patient could scarcely move her cervical 
spine because of the extent of the tumor. The 
radial pulse and arm sensation were normal, but 
there was some weakness in the right arm. 
Roentgenographic studies demonstrated the 
huge mass on the right side of the neck to be 
devoid of calcification (Fig. 2). A roentgeno- 
gram of the right shoulder showed an erosion on 
the medial surface of the scapula due to pres- 

















Fic. 2. Case 1. The large mas 
trachea and extends below 
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lig. n Case 1. Erosion defect tarrows) on medial bor- 
der of the scapula caused by pressure of the tumor. 


Fic. 4. Case 1. Abnormal nonmabgnant vessels 
seen within the tumor, 





sure (Fig. 3). An axillary arteriogram was ob- 
tained which revealed abnormal nonmalignant 
tumor vessels within the large mass (Fig. 4). 
The tumor herniated through the biopsy inci- 


sion. Biopsy revealed benign fbromatosts 
Definitive radiation therapy was undertaken 


with the use of a cobalt 60 teletherapy appara- 
tus; the patient received 5,soo rads to the mid- 
plane of the mass, accomplished in 32 fractions 
over a 42 day period. On subsequent follow-up 
visits, there was seen slow resolution of the ex- 
tensive mass with decrease in the amount of 
neck pain and increased range of motion of the 
cervical spine. At follow-up examination, 2 
vears after therapy, the patient was clinically 
free of disease (Fig. <, .7 and B). 


Case nu. A 32 year old Greek-American man 
had a radical resection of a large mass at the 
left shoulder girdle, The left clavicle, left an- 
terior upper 3 ribs, and both pectoral muscles 
were removed ez bloc. The pathologic diagnosis 
was desmoid tumor with thin surgical margins. 
One vear later the tumor recurred. It was 5 em. 
in diameter and fixed at the medial aspect of the 
surgical incision. The tumor had progressively 
enlarged. The recommendation by the Tumor 
Board was surgical exploration. It was found 
that the medial portion of the lesion adhered to 
the upper thoracic spine; the mass was theretore 
deemed unresectable. A biopsy was taken 
(Fig. 6). 

The patient subsequently underwent therapy 
at the Section of Radiation Oncology. He had a 
hard lobulated axillary mass, measuring ap- 
proximately 13 cm.X7.s cm., which extended 
from the lateral border of the left scapula, 
across the axilla to the anterior axillary line. In 
addition there was a diffuse, hard, supraciavicu- 
lar mass, measuring approximately 5 em. X 5 
cm. The left arm was cold and dry, indicating 
involvement of sympathetic nerves; the radial 
pulse was absent. The patient was treated with 
definitive radiation therapy on a cobalt 60 tele- 
therapy apparatus, receiving 6,100 rads to th 
mid-plane of the tumor, accomplished in 3 
fractions over a period of £3 days. The following 
2 year period has revealed slow resolution of the 
large mass and decrease in shoulder pain. The 
radial pulse is now present and there is no clini- 
cal evidence of disease. 


e 
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Case ii. Rectal and vaginal examination of 
à 27 year old woman complaining of aching pain 
revealed a palpable mass. A laparotomy was 
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lic. §. Case i. (4 and B) v 
undertaken in which a large presacral fibrous 
tumor was removed from the sacral hollow and 
left sacral plexus. The pathological diagnosis was 
that of a desmoid tumor. The patient did well 
until 23 vears later when examination showed a 
large mass on her left buttock. Further explora- 
tion revealed a 12 cm. X 10 cm. desmoid tumor, 
fixed to the surrounding structures in such a 
way that it could not be excised without sacri- 
heing the sciatic nerve. The only surgical possi- 














ic. 6. Case ri. Photomicrograph of biopsy specimen 
showing composition of tumor to be dense, rela- 
tively avascular, hvpocellular bands of connective 
tissue (H and E stain; X200). Adjacent skeletal 
muscle is seen to be surrounded in part by some of 
the fascicles of connective tissue. 
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larked resolution of the mass with a small persistent central ulcer. 


1 


bility would have been a hemipelvectomy and 
the surgeon postulated that even this procedure 








may not be successful because of the previous 
deep pelvic extension. The patient was subse- 
quently referred for radiation therapy and 
treated definitively on a 4 mev, linear acce 
tor, recelving to the mid-plane c 
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f the tumor a 
dose of 6,100 rads in 32 fractions over a 48 da: 
period (Fig. 7). On subsequent follow-up visits 
there was gradual flattening of the left buttock, 
and the buttocks and thighs became a 
symmetric (Fig. 8). At the present time, 2 











deme 


most 


m 











lic. 7. Case mt. Mass on left buttock near comple- 
tion of radiation treatment. Note distortion ofcon- 


tour and radiation pigmentaticn. 
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lic. 8. Case in. Two years after treatment. The 
left buttock shews nearly normal contour. 


after therapy, the patient gives no clinical evi- 
dence of recurrent disease. 


Case iv. A 22 vear old man had a 4 month 
history of a slowly enlarging mass on the lower 
right portion of his neck, which was painful 
(Vig. 9). Biopsy was performed revealing fibro- 
matosis (Fig. 10). Surgical exploration was sub- 
sequently carried out which exposed a large, 
firm, pale, tumor mass that occupied the base 
of the neck on the right and extended under the 
right clavicle to the midline and the trapezius 
posteriorly. The mass appeared to fuse with the 
prevertebral fascia and merge laterally with the 
roots of the brachial plexus. The surgeon feared 
injury to the brachial plexus and therefore did 
not proceed with any aggressive surgical resec- 
tion. The patient was referred to us and treated 
on the 4 mev. linear accelerator with a mean 
tumor dose of ¢,s00 rads in 30 fractions over a 
43 day period. Follow-up. visits have shown 





Fic. 9. Case iv. Frontal view of large mass at right 
base of neck before treatment by irradiation. 





er 


Fic. 10. Case tv. Section of tumor showing prolifera- 
tion of well differentiated fibroblasts growing in 
interlacing bundles (H and E stain; X200). The 
nuclei are very thin, flattened and pyknotic. 


progressive resolution of the extensive tumor. 
At the last patient visit, 12 months after com- 
pletion of therapy, the tumor had regressed to 
20 per cent of its original size (Fig. 11). 


DISCUSSION 


Desmoid tumors present a difficult prob- 
lem in evaluation and management because 
of the discrepancy between their appar- 
entlv harmless microscopic appearance and 
their potential to attain a large size, to 
recur, and to infiltrate adjacent structures 
in a manner suggestive of fibrosarcoma. 
The recurrence rate following surgical ex- 
cision is high, 17 of 30 ($7 per cent) re- 
ported by Enzinger and Shiraki,* ; of 18 (27 
per cent) reported by Pack and Ehrlich,* 
and 10 of 29 (36 per cent) reported bv Hunt 


* 


Vic, 11. Case iv. Twelve months after radiation ther- 
P P] 
apy. The tumor has regressed considerably. 
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et al 5 This high recurrence rate had led sur- 
geons to adopt more radical approaches in 
an attempt to control this benign but lo- 
cally aggressive lesion. Das Gupta and 
associates? feel that major amputation is 
the treatment of choice in recurrent large 
tumors of the iliac fossa, gluteal fold, or 
shoulder. Experience with irradiation in the 
treatment of desmoid tumor is limited. 
Musgrove and McDonald® were not con- 
vinced of the value of radiation, but 5 of 7 
patients who had radiation therapy in their 
series of 35 showed no recurrence. Hunt 
et al.® feel that radiation plays no part in the 
management of desmoid tumors; they ad- 
mit, however, to no personal experience. 
Pack and Ehrlich? indicate radiation ther- 
apy to be useful in inoperable tumors (3 of 
3 patients were free of recurrence at 5 
years) and in recurrent tumor following 
surgery (3 of 4 patients showed good re- 
sults). Benninghoff and Robbins! advise 
radiation therapy for inoperable, incom- 
pletely removed, and recurrent tumors. 
Radical, mutilating surgery for this rela- 
tively benign lesion should be seriously 
questioned. In our modest series, 3 pa- 
tients with extensive, unresectable tumor, 
have been free of disease for more than 2 
years after radiation therapy. Presently, 
the fourth patient has shown considerable 
regression of a huge tumor, just 12 months 
after therapy. The tumors usually recur 
during the first months after radiation 
treatment,’ but the first few months consti- 
tute too short a follow-up period to predict 
ultimate control. As a last resort, radical 
surgery (such as forequarter or hindquarter 
amputation) could be performed if properly 
administered therapy with modern mega- 
voltage equipment has been unsuccessful. 


SUMMARY 


Four patients with extensive, unresect- 
able desmoid tumors were treated with 
definitive radiation therapy. 
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Three are free of disease 2 years after 
treatment; the tumor of the fourth has 
decreased to 20 per cent its former size I 
year after therapy by irradiation. 

The authors feel that surgery is the treat- 
ment of choice in cases of small lesions, but 
radiation therapy should be attempted in 
the more extensive tumors. Radical ampu- 
tation should be reserved for only those 
patients in whom desmoid tumors failed to 
respond to radiation treatment. 


Dennis R. Hill, M.D. 

Department of Radiology 

University of California San Francisco 
San Francisco, California 94122 
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XEROMAMMOGRAPHY—AN IMPROVED 
DIAGNOSTIC METHOD* 


A REVIEW OF 250 BIOPSIED CASES 
By JOHN E. MARTIN, M.D. 


HOUSTON, TEXAS 


ERORADIOGRAPHY has excited the 

attention of radiologists since 1955, 
when Roach published his first work on 
xeroradiography of bones. The xeroradio- 
graphic work of Ruzicka e/ 4/.* in mammo- 
graphy in 1965 seemed promising and at- 
tracted the attention of Wolfe,? who ob- 
tained one of the xeroradiographic units 
and did extensive work in xeromammog- 
raphy. 

Through the interests of the American 
College of Radiology Committee on Breast 
Disease and an 4d Hoc Committee of the 
American Cancer Society, the value of 
xeroradiography has been extensively in- 
vestigated. The author was fortunate to 
have the privilege of working with one of 
the experimental xeroradiographic units. 

Low kv. tungsten techniques were 
used. Low kv. readings vary from one 
roentgenographic unit to another. In this 
series 30-40 kv. was employed at 300 mas. 
to 450 mas., depending on the desired con- 
trast. Xerographic charging factors were 
1,600 Vo, 8 bursts of powder, and positive 
imaging. The breasts were compressed by 
à compression device. 

The initial intent of this study was to do 
conventional Egan technique mammo- 
grams and xeromammograms on all pa- 
tients until 250 patients had been biopsied. 
It became evident after a double study was 
done on 100 patients that it was unneces- 
sary to continue the conventional film 
mammogram studies. Because of the high 
resolution and wide latitude of the xero- 
radiographic process, there was considerably 
more information on the xeromammograms 
than on the conventional film mammo- 
grams. The increased information of the 
xerograms necessitated a relearning process 


in the interpretation of the mammograms. 
Of particular importance was the fact that 
some carcinomas could not be diagnosed on 
the conventional film mammograms, but 
were clearly evident on the xeromammo- 
grams. Early in the comparative study 2 
carcinomas in dense breasts could not be 
seen of the conventional film mammo- 
grams, but were readily identified on the 
xeromammograms. Of further importance 
was the ease of reading the xeromammo- 
grams without fatigue in relation to the 
labor required in evaluating conventional 
studies: 3 to $ minutes are needed to 
read the conventional film mammograms, 
with less confidence than a xerogram 
which can usually be read in less than 1 
minute. 

We have found the xeromammographic 
process to be reproducible and of significant 
importance in increasing diagnostic ac- 
curacy in diagnosis of breast disease, as re- 
flected in our first 250 breast biopsies. 


MATERIAL AND METHOD 


In order to obtain 250 biopsies we 
examined 1,535 patients by the xeroradio- 
graphic technique and ended up with the 
sum total of 277 biopsies. In this group of 
biopsies, there were 54 carcinomas; there 
was I overcall (Fig. 1, Æ and B) and 3 un- 
dercalls; the other 223 were of benign dis- 
ease. 

In reporting xeromammograms a direct 
method of reporting was used, an attempt 
being made to give a histologic diagnosis 
if possible. A summary of the reports is 
given in Table r. 

Thirty-nine patients were reported as 
having carcinoma, 38 of these were car- 
cinomas; IO were reported as suspicious 


* From the Department of Radiology, St. Joseph's Hospital, Houston, Texas. 
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of carcinoma and all of these were car- 
cinomas. There was a group of 20 cases in 
which there was an atypical area within 
the breast, which is best described as an 
area of asymmetry of breast tissue when 
compared to the opposite breast (Fig. 2, / 
and B), or an area of what appeared to be 
unusual duct activitv in relation to the 
rest of the breast tissue in that particular 
breast. Of this group of 20 reported as 
atypical areas and biopsy indicated, 2 
were carcinomas and 18 were benign 
lesions. It is of interest that in these 18 the 
histologic reports were all of active hyper- 
plasia of duct svstems, with several being 
reported as showing areas of atvpia. 
There was another group of 10 cases, in 
which there were dilated isolated subareolar 
ducts. Biopsy is thought to be indicated 
where a solitary dilated subareolar duct is 
noted, as this mav be an indirect sign of 
carcinoma. Frequently, these ducts will 
contain some form of intracellular debris 
(Fig. 34); infrequently, thev will contain 
intraductal papilloma (Fig. 38); and more 
rarely they will contain carcinomas (Fig. 
3C). In the group of to cases in. which 
biopsy was urged in this series, 1 had a 
noninvasive intraductal carcinoma. When 
multiple dilated ducts are seen, the ex- 
aminer assumes that these are on an in- 





hic. 1. (A and B) Overcall: xerographic report, 
comedo carcinoma; pathology report, sclerosing 
adenosis. 
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METHOD OF REPORTING 





Xeromammographic 
Diagnosis 


Pathology Diagnosis 


Carcinoma Benign 


Carcinoma E 
Suspicious of Carcinoma feo E 
Atypical Area,* Biopsy 
Indicated 2 E 
Dilated Isolated Subareolar 
Duct, Biopsy Indicated l G 
Localized Cluster of Caleifi- 
cation, Biopsy Indicated t o p 
Benign Disease : ER 
Total—277 C4 323 


“Asymmetry of breast tissue in opposite breasts, 
+ Clusters of sclerosing adenosis type. 


Hammatory basis and merely reports them 
as such. 

There was also a series of 7 cases with 
localized clusters of isolated calcification 
without a mass, in which biopsy was 
recommended. It should be pointed out 
that a number of the carcinomas had what 
was thought to be diagnostic calcifications 
present and are not included in this 
categorv. This is the group of clustered 
calcifications that are usually associated 
with sclerosing adenosis (Fig. 4), and are 
sometimes indirect evidence of an adjacent 





big. 2. A 37 year old female with a clinically ques- 


the right breast when compared with (B) the 
image of the left breast shows a gross asymmetry 
of breast tissue, there being a considerably greater 
density within the centrum of the right breast than 
the left breast. This asymmetry or atypical area 


~ 


is frequently a diagnostic sign of carcinoma. 





A) Isolated dilated subareolar duct containing 
intracellular debris and old hemorrhage. (B) Iso- 
lated dilated subareolar duct containing intraduc- 
tal papilloma. (C) Isolated dilated subareolar duct 
containing noninvasive intraductal carcinoma. 
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area of lobular carcinoma in situ. These 7 
cases all had benign sclerosing adenosis, 
none of which was identified as malignant 
histologically. Many more calcifications 
are seen in xeromammography than in con- 
ventional mammographic studies. 

In the remaining group of 191 cases of 
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Fic. 4. Dense glandular breast in a 26 vear old female 
with localized collection of punctate calcifications 
of the sclerosing adenosis type (arrow). 
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$ year old female; 
xerographic report, mass in the upper inner quad- 
rant presumed to be cystic; pathology report, 
scirrhous carcinoma. (In review of the xerograms 
an arrow is placed on what probably represents the 


Carcinoma.) 


Fic. c. (4 and B) Undercall: 45 5 


radiologically reported benign disease, 3 
had carcinomas, and the other 188 cases 
had benign disease as reported; thus, 3 
carcinomas were missed. In 1 case the 
carcinoma was only questionablv image 
Fig. 5, Zand B). In retrospect, the second 
case should have been recognized (Fig. 6, 
A and B). The third case was in a pre- 
menopausal female with a rapidlv growing 


neoplasm (Fig. 7, 4 and B) 
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lig. 6. (4 and B) Undercall: xerographic report, an 
atvpical area of breast tissue in an asymmetric 
position presumed to be fibrocystic disease; path- 
ology report, invasive duct carcinoma. 
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DISCUSSION 


The most important facet of this studv 
was the number of occult carcinomas: 13 
of the carcinomas were clinically occult. In 
establishing these as clinically occult, the 
referring physician was always given the 
benefit of the doubt when there was a 
question of a palpable mass. These 13 pa- 
tients were referred for: examination of the 
opposite breast; routine mammography, 
based on the findings of a yearly check-up 
with Papanicolaou smear; follow-up serial 
study in women of high risk groups and of 
women with previous mastectomies. A 
point of significant importance is the fact 
that 11 of the patients with clinically oc- 
cult carcinomas had negative axillary 
lymph nodes, 1 case with comedo carcinoma 
had r involved axillary lymph node, and 
the other case presented with metastatic 
bone disease and clinically negative breasts. 

Clinically occult carcinomas may ap- 
pear obvious radiologically. A good ex- 
ample of this is the comedo carcinoma, 
primarily an intraductal carcinoma, which 
may measure radiologically 3 to 4 cm. in 
diameter and still be noninvasive or mini- 
mally invasive (Fig. 8, Z and B). For this 
reason, large lesions of this tvpe are fre- 
quently clinically negative. This type of 





Vic. 7. G4 and B) A 47 year old female; xerographic 
report, mass in the subareolar area of upper outer 
quadrant presumed to be fibrocystic disease; path- 
ology report, highly invasive undifferentiated car- 
cinoma. 


Xeromammography ~An Improved Diagnostic Method 93 





Fig. 8. (4 and B) Comedo carcinoma. 


case is of major importance in understand. 
ing carcinomas to both the radiologist and 
the surgeon. The radiologist primarily 
diagnoses by recognition of an image pat- 
tern which is produced by an invasive 


mass as, for example, the stellate? or 
scirrhous carcinoma. This invasive mass 1s 


the clinically presenting dominant lesion. 
As long as the carcinoma is intraductal or 
minimally invasive, most of the radiological 
signs are indirect. The comedo carcinoma 
is an example of this, being radiologically 
identified by typical intraductal calcifica- 
tions without an associated mass. Thus, 
the surgeon does not feel this lesion until 
the invasion is somewhat more extensive. 
A more subtle indistinct sign of car- 
cinoma is the dilated isolated subareolar 
duct as discussed above. Areas of atypical 
duct disease, as described by Gallagher and 
Martin? may be an early sign of carcinoma. 
In these cases the radiologist does not 
actually see the carcinoma, but a reactive 
tvpe of periductal collagenosis which has 
apparently been excited by the carcinoma. 
This same tvpe of collagen excitation is 
observed in the developing carcinoma." 
The 2 carcinomas, one found in serial 
breast studies where a new density oc- 
curred in the breast tissue, and the other 
an intraductal or minimally invasive lesion, 
were among the 13 clinically occult car- 
cinomas. 
Mammograms are routinely obtained, as 
follow-up on 6 to 12 months basis, on pa- 
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tients with previous mastectomies. Seven 
of our $4 carcinoma patients had previous 
mastectomies and 4 of these were in the 
clinically occult group. Gallagher and 
Martin? in their study of correlation of 
mammograms with whole organ section of 
the breast, have found carcinoma to be of 
multicentric origin with a high incidence 
of bilateral breast carcinoma. It seems 
possible that many women now dying 
from carcinoma of the breast may be dving 
from metastasis from an unsuspected pri- 
mary carcinoma of the opposite breast. 

In analyzing the age range (Table i1) of 
the patients with carcinomas in our group, 
the voungest patient was 25 vears of age 
and represented the only patient in the 
twenties. There were 4 carcinomas in the 
30 year age group; 8 in the 40 vear age 
group; 23 in the so year age group; 1o in 





Fic. 9. (4 and B) Classic knobby carcinoma. 
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the 60 year age group; and 8 in the 7o 
year age group, the oldest patient being 79 
years old. Fifty of the patients were 
married or had been married and 4 were 
single. There was a familv history of 
breast cancer in 6 patients; 40 of these pa- 
tients were menopausal, and 14 were 
premenopausal. As previously mentioned, 
7 of the patients had had previous mastec- 
tomies which represented 7.7 per cent of 
the cancers 1n our series. 

Thirty-four of the £4 carcinoma patients 
sought attention because of a mass in a 
breast found on self examination; 7 were 
found by surgeons on a routine examina- 
tion. The other 13 were unsuspected 
carcinoma cases. Twentv of the carcinomas 
were in the right breast and 34 were in the 
left breast. Of the 13 cases of occult car- 
cinomas, there were 4 patients aged 38, 39, 
41 and 46 vears, who were premenopausal. 
The others had hvsterectomies or were 
normally menopausal. Forty-one presented 
with a mass and 13 without a mass. The 
masses were either knobby (Fig. 9, £ and 
B), stellate (Fig. 10, 4 and B) or mucinous 
types (Fig. 11, 4 and B), which have 
recognizable radiographic characteristics; 
13 of the carcinomas exhibited calcium in 
some form; 2 had linear intraductal cal- 
cifications a diagnostic sign. The size of 
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the carcinomas, where masses were present 


Fic. 10. G7 and B) Classic stellate carcinoma. 
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in this series, varied from 3 mm. to $$ cm Taste HHI 


(Table n). 

In 1 case there were 3 separate car- 
cinomas by xeroradiography, measuring 2, 
13, and 1 cm., respectively. The remainder 


of the lesions had no masses and were 
diagnosed by indirect signs. Four had 
coarse intraductal calcifications, the 


comedo car cinom as. Only 2 carcinomas had 
clusters of fine calcifications. The other ¢§ 
had calcifications associated with areas of 
tumor necrosis. 

Presumably because of the many small 
malignancies, 33 patients had negative 
axillary Iymph nodes, 17 had positive 
Ivmph nodes, 3 had no lymph node re- 
sections, and only 1 had bone metastasis. 

If cure rates in carcinoma are to improve 
significantly, improved methods of diag- 
nosis of breast disease must be diligently 
sought. Neromammography cert tainly ap- 
pears to offer a better modality for finding 
these carcinomas than the conventional 
film mammographic studies. By the same 
token, with the ease of reading and recog- 
nition patterns in xeromammography, a 
better understanding of benign disease of 
the breast should become evident. 

In the benign cases in this series, the 
tvpe of benign disease was a by 
adiologic patterns in most of the cases 
and confirmed histologically. F N tic 


disease, adenosis, sclerosing adenosis, cysts 
(Fig. 12), adenomas and benign c ule ahicae 





Fic. 11. G4 and B) Medullary carcinoma, identified 
bv a sharply marginated mass with a dilated duct 
radiating to the subareolar area 


SIZE OF CARCINOMAS 
No. of Carcinomas Size 
: EXIT 
2 5 mm. 
3 7 mm. 
I 5 mm. 
i g mm. 
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tions are easily identified once the recog- 
nition patterns are learned. 


CONCLUSION 


XNeromammography appears to. be : 
superior method of diagnosing carcinomas 
of the breast. 

Despite the handicap of working with 
an experimental xeroradiographic unit, and 
of a relearning process in diagnostic pat- 
tern recognition, 13 clinically occult car- 
cinomas were found in a limited se 
240 biopsied cases. 

The ease of reading images is time saving 
and the over-all diagnostic accuracy ts 
superior to other methods. 

At this time the only 
for increased survival in breast c 
earlier diagnosis, and xeromammog 
seems to offer this opportunity. 


aee 


ries ol 


apparent chance 
üncers is 1n 


raphy 


Jehn E. Martin, M.D. 
i615 St. Joseph Professional Building 
Heuston, Texas 77002 





dee 


Fic. 12. Multiple cysts. 
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HYPERNEPHROMAS WITH MASSIVE 
ARTERIOVENOUS FISTULAS* 


By THOMAS J. SONDAG, M.D., SURESH K. PATEL, M.D., 
JERRY P. PETASNICK, M.D., and JAMES CHAMBLISS, M.D. + 
CHICAGO, ILLINOIS 


De the increased frequency with 
which this lesion has been reported 
within the past 10 years, hypernephroma 
with massive arteriovenous fistula remains 
an uncommonly encountered entity. Wise 
et al.” reviewed the literature in 1967 and 
found 7 cases, to which they added 3 of their 
own. Elkin® in 1971, reviewing renal arterio- 
venous fistulas in general, added § cases 
which were associated with renal cell car- 
cinoma. The emphasis in the literature has 
been on the cardiovascular manifestations 
associated with this entity, with their 
prompt relief following removal of the 
tumor. Elkin, however, in reporting his 5 
cases found no cardiovascular symptoms or 
findings which could be directly attributed 
to the arteriovenous fistula. 

The purpose of this communication is to 
report our experience and findings in 4 
cases of hypernephroma with massive ar- 
teriovenous fistula encountered within the 
past 2 years at our institutions. 


REPORT OF CASES 


Case 1. M.B., a 67 year old white female, was 
admitted for evaluation of a 50 lb. weight loss 
occurring over the past 2 years. Past history 
disclosed one episode of congestive heart failure 
2 years previously. Physical examination upon 
admission revealed a blood pressure of 140/60 
mm. Hg in both upper extremities. The heart 
was enlarged, and there was a Grade 4-6 pan- 
systolic murmur heard over the entire pre- 
cordium. The liver edge was palpable 8 cm. 
below the right costal margin. No abdominal 
masses or bruits were detected. There was 2+ 
pitting edema of both lower extremities. Ad- 
mission laboratory data revealed a Hg of 10.0 
gm. per cent and a hematocrit of 30 per cent. 
Urinalysis was normal. A chest roentgenogram 
showed cardiomegaly; in addition, there were 


nodular lesions throughout both lungs thought 
to be metastases. A search for a tumor was be- 
gun, and an intravenous pyelogram revealed a 
mass lesion in the medial aspect of the superior 
pole of the right kidney (Fig. 14). Aortography 
and selective right renal arteriography showed 
a mass lesion in the upper pole of the right 
kidney with typical pathologic vessels charac- 
teristic of hypernephroma (Fig. 18). The right 
renal artery was slightly enlarged and there was 
opacification of the inferior vena cava, while 
contrast material was still seen in the renal 
artery, indicating a massive arteriovenous fis- 
tula. Due to the metastases to the chest and the 
patient’s borderline cardiovascular status, it 
was elected not to perform surgery. She was 
treated with chemotherapy and discharged and 
has not had follow-up at our hospital. 


Case u. E.B., a 45 year old white male, was 
admitted for the evaluation of hematuria. One 
year prior to admission the patient noticed 1 
episode of hematuria. He was asymptomatic 
until 3 weeks prior to admission when he noticed 
6 episodes of intermittent hematuria. He saw a 
physician at this time, and his blood pressure 
was noted to be 210/130 mm. Hg. He had no 
prior history of hypertension, renal or cardiac 
disease. Physical examination upon admission 
was normal except for blood pressure of 210/140 
mm. Hg recorded in both arms. No abdominal 
masses were palpable and no bruits were heard 
over the abdomen. Admission laboratory data 
revealed a Hg of 16.9 gm. per cent and a hema- 
tocrit of 47.5 per cent. Urinalysis showed no 
evidence of hematuria. An intravenous pyelo- 
gram demonstrated a mass lesion, 5 cm. in di- 
ameter, occupying the lower pole of the right 
kidney (Fig. 24). Notching of the right ureter 
was also noted. Aortography revealed a highly 
vascular mass occupying the lower pole and 
hilum of the right kidney (Fig. 2B). Tumor 
vessels were seen in the lower portion of the 
mass. Opacification of the inferior vena cava 
was seen I second following visualization of the 


* From the Department of Diagnostic Radiology, Rush-Presbyterian-St. Luke's Medical Center, Chicago, Illinois. 
T Department of Diagnostic Radiology, Columbus Hospital, Chicago, Illinois. 
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ic. f. Case r. M.B., a 67 vear old white female. 
G4) Intravenous pyelogram demonstrates a mass lesion in the medial aspect of the superior pole of the 
right kidney with distortion of the upper pole calyces and renal pelvis. (B) Selective injection of the right 
renal artery reveals a highly vascular tumor mass in the upper pole, with pathologic vessels characteristic 
of hypernephroma. The right renal artery (arrow) is slightly enlarged and there is opacification of the in- 
ferior vena cava (arrowhead) while there is still contrast material in the renal artery, indicating that a 
massive arteriovenous fistula is present. 


artery, indicating a massive arteriovenous fistula 
(Fig. 2C). At surgery, a large arteriovenous 
hstula with palpable thrill was first encountered. 
The renal artery and vein were enlarged to 3 
times their normal size. After ligation of the 
renal artery, a 3.5 X 5 cm. tumor mass was pres- 
ent in the lower pole of the right kidney. The 
renal vein had been invaded bv the tumor mass. 
A right adrenalectomy and nephrectomy were 
performed. The pathologic diagnosis was hyper- 
nephroma with arteriovenous fistula and in. 
vasion of the main renal vein by tumor. The 
patient’s postoperative course was uneventful. 
His blood pressure returned to normal (130/80 
mm. Hg, both arms) within 10 days following 
surgery and has remained so on 2 subsequent 
follow-up visits. 


Case 1n. S.G., a 76 year old white female, 
presented with a history of 1 episode of hema- 
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turia and excruciating right Hank pain 3 weeks 
prior to admission. Physical examination on 
admission showed a blood pressure of 160/70 
mm. Hg in both upper extremities. Heart and 
lungs were within normal limits. No abdominal 
masses were palpable and no bruits were heard. 
Admission laboratory data revealed a Hg of 13.0 
gm, per cent and a hematocrit of 37 per cent. 
Urinalysis was negative for red blood cells. 
Chest roentgenograms showed slight. cardio- 
megaly. Cystoscopy was normal. An intra- 
venous pyelogram demonstrated a mass lesion 
in the superior pole of the right kidney and 
notching of the right ureter (Fig. 3-7). A flush 
aortogram demonstrated a highly vascular 
mass lesion in the upper pole of the right kidney 
with typical neovascularity of hypernephroma 
(Fig. 35). There was simultaneous visualization 
of the right renal artery and inferior vena cava, 
indicating a massive arteriovenous fistula 


Vou. 117, No. 1 Hypernephromas with 
(Fig. 3B). Dilated, tortuous periureteral ar- 
teries accounted for the ureteral netching on 
the right side. The patient refused surgery and 
no further diagnostic work-up was performed. 
She was discharged to be followed as an out- 


patient, 


Case iv. R.B., a 68 year old white male, was 
admitted for evaluation of painless hematuria 
of 1 day's duration. His past history was nega- 
tive for serious illness or trauma. Physical ex- 
amination upon admission showed a blood pres- 
sure of 160/85 mm. Hg in both upper extremi- 





Fic. 2. Case n. E.B., a 4€ vear old white male. 
G4) Intravenous pyelogram demonstrates a 
large mass extending from the lower late Fal as- 
pect of the nght kidney (arrows). There is dis- 
tortion of the lower pole calvces and the E 
pelvis by this mass. Notching of the right ureter 
was also noted (arrowhead). (B) Flush aorto- 
gram, 14 seconds following injection, reveals a 
highly vascular mass occupy ying the lower pole 
and hilum of the right kidney, The right renal 
artery is enlarged to 3 times that of the left 
(arrow) and there are multiple, large tortuous 
vessels near the hilum. Tumor vessels are seen 
in the lower pole. There is early opac pis ition of 
an enlarged renal vein (arrow head). (C) Flush 
aortogram, I second later (24 seconds following 
injection) shows opacification of the inferior 
vena cava. The cia right renal vein is now 
better visualized (upper arrow). Contrast ma- 
terial can still be seen in the dis 


notching. 


Massive Arteriovenous 


tal aorta. The fh 
lower arrow points to dilated tortuous periureteral arteries which were responsible 
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was a large mass palpable in 
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lic. 3. Case i. S.G., a 76 year old white female. 

(7) Intravenous pyelogram demonstrates a 
mass in the upper medial aspect of the right kidney 
with distortion of the upper pole calyces (upper 

arrow). There is notching of the right proximal 
ureter (lower arrow). (B) Flush aortogram demon- 
strates a highly vascular mass with tumor vessels 
occupying the superior pole of the right kidney. 
There is simultaneous visualization of the renal 
artery (broad arrow) and inferior vena cava (upper 


arrow). A network of dilated periureteral arteries 


Janvaky, 1974 


were noted in the left renal pelvis. Aortography 
and selective left renal arteriography demon- 
strated a 12 cm. in diameter mass in the lower 
pole of the left kidney (Fig. 48). Tumor vessels 
were present in the upper portion of the mass. 
The lower portion was avascular and felt to 
represent cystic degeneration within the hyper- 
nephroma. The left renal artery was enlarged 
and an arteriovenous fistula was demonstrated 
with early filling of the left renal vein and in- 
ferior vena cava (Fig. 4C). At surgery, a large 
tumor was encountered in the lower pole ot the 
left kidney. The left renal artery and vein were 
enlarged and a palpable thrill was present over 
the renal hilus. The pathologic diagnosis was 
hvpernephroma with invasion of the large ves- 
sels about the renal hilus. There was cystic 


tumor, The patient's postoperative course was 
uneventful. 


DISCUSSION 
CLINICAL FEATURES 


Cardiovascular symptoms and findings 
were a prominent feature in only 1 of our 
cases (Case 11). This 45 year old white male, 
who had no antecedent history of high 
blood pressure, was noted to have marked 
diastolic hvpertension on admission. There 
was prompt return of his blood pressure to 
normal following nephrectomy.  Roent- 
genographicallv, his was the most massive 
of the arteriovenous fistulas in our series. 
Another patient (Case 1) did have cardio- 
megalv, a svstolic murmur, and evidence of 
cardiac decompensation on admission. She 
did not have diastolic hypertension. It is 
dificult to directly relate this patient's 
symptoms and findings to the arteriovenous 
fistula found at arteriography, as she was 
an elderly female with a history of 1 episode 
of congestive heart failure 2 vears prior to 
admission. Since the tumor was not re- 
moved, there was no opportunity to follow 
her postoperatively for regression of symp- 
toms. Cases n1 and iv showed no cardio- 
vascular manifestations. 

It is apparent then that cardiovascular 





(arrowhead) was noted and was responsible for the 
ureteral notching. 
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à 12cm. in diameter mass in the lower 
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of the mass is avascular and was felt to 
represent cystic degeneration within the 
tumor. The left renal artery is enlarged 
(arrow). There is beginning ape 
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tion of the left renal vein. (C) Roent- 
genogram taken one second later 
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manifestations are not alwavs associated 
with this entity. Out of the 20 cases now re- 
ported in the literature, onlv 8 had definite 
cardiovascular manifestations. Whether thes 
are present or not depends on: (1) the dura- 
tion of time the fistula has been present; 


= 


(2) the size of the shunt in relation to its 
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feeding artery and draining veinz and (3) 
the status of the cardiovascular 
prior to the occurrence of the fistula. E 
reasonable to expect then that all hyper- 
nephromas with massive arteriovenous fis- 
tula would not have cardiovascular signs 
and symptoms, as the fistula may be of re. 
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cent occurrence and the diagnosis obtained 
and treatment performed before hemody- 
namic changes have had time to develop. 


ROENTGENOGRAPHIC FEATURES 


In order to qualify as a massive arterio- 
venous fistula, as opposed to the small 
peripheral arteriovenous fistulas commonly 
seen in hypernephroma, certain roentgeno- 
graphic criteria must be met. According to 
Bosniak,’ there must be considerable opaci- 
fication of the renal vein within^1 second 
following opacification of the renal artery, 
or the renal vein and the inferior vena cava 
must be opacified while there is still con- 
trast medium within the aorta. The normal 
opacification of the inferior vena cava 
occurs at approximately 8 seconds following 
injection, whereas in massive arteriovenous 
fistula 1t occurs at 4 to 5 seconds. These 
criteria were fully met in the 4 cases pre- 
sented here. In addition, pathologic vessels 
characteristic of hypernephroma were seen, 
differentiating these cases from arteriove- 
nous fistulas of other causes. 

Diagnostic difficulty was encountered in 
only 1 case (Case 11). The initial impression 
was that this was a congenital arteriove- 
nous malformation, due to the wide tortuous 
vessels seen on arteriography. However, the 
mass bulging from the lateral aspect of the 
lower pole with associated displacement 
and distortion of the lower pole calyces plus 
the small pathologic vessels seen in this 
area were irrefutable evidence for tumor. 
Boijsen and Kohler? list “pathological” ves- 
sels and signs of an expanding process as 
the 2 most reliable features in distinguish- 
ing congenital arteriovenous malformations 
from hypernephroma with massive arterio- 
venous fistula. 

Another interesting feature was the ure- 
teral notching on the involved side seen in 
2 cases (Case n, Fig. 24; and Case 11, 
Fig. 34). On arteriography, this is seen to 
be caused by hypertrophy of the upper 
ureteral arteries. The normal blood flow in 
the ureteral arteries is reversed and they 
contribute to feeding the shunt, and thus 
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become dilated due to the increased flow. 
Bosniak? was the first to report this finding 
in conjunction with hypernephromas with 
massive arteriovenous fistula. 


PATHOLOGIC FEATURES 


The mechanism of massive arteriovenous 
fistula in association with hypernephroma 
is invasion of the main renal vein by the 
tumor with subsequent erosion into a renal 
artery. The pathologic findings in the 2 
operated cases in our series would support 
this. In both cases there was definite exten- 
sion of the tumor into the main renal vein 
with involvement of the major vessels 
about the hilum. 


SUMMARY 


Four cases of hypernephroma with mas- 
sive arteriovenous fistula are reported. 

A review of the literature together with 
our cases show that cardiovascular mani- 
festations are not always associated with 
this entity at the time of discovery, as has 
been previously stressed in the literature. 
The factors thought to be responsible for 
this are mentioned. 

The clinical, roentgenologic, and patho- 
logic features of our 4 cases are discussed. 


Suresh K. Patel, M.D. 

Department of Diagnostic Radiology 
Rush-Presbyterian-St. Luke’s Medical Center 
1753 West Congress Parkway 

Chicago, Illinois 60612 
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BILATERAL HYPERNEPHROMA* 


By ROGER A. HYMAN, M.D, VERA VOGES, M.D., 


and NATHANIEL FINBY, M.D. 


NEW YORK, NEW YORK 


AT OUGH bilateral Wilms’ tumor has 
been shown to occur with a frequency 
of 3.6 per cent,® bilateral hypernephroma is 
much less (rcatientls encountered. 

The first case of bilateral renal cell car- 
cinoma was described in 1910 and à review 
of the English literature by Small eż al y in 
1968 revealed 17 previously reported "ac- 
ceptable” cases to which they added 1 of 
their own. In the interval since that review, 
2 additional cases have been reported. 
Ot these 20 cases, only 3 underwent an- 
giographic evaluation of any kind and only 
I previous case had selective renal arteriog- 


raphy.’ 
REPORT OF A CASE 


C.S., a <3 year old Puerto Rican woman, was 
admitted to the St. Luke’s Hospital Center with 
a 4 day history of dysuria and a temperature of 
102° F. There was no history of flank pain or 
hematuria. However, the paver had suffered 
back pain intermittently over a 2 year period. 

Physical examination MS an obese 
woman in no distress. No abdominal or flank 
masses were palpable. There was right costo- 
vertebral angle tenderness. 
the examination was within normal limits. 

A preliminary supine roentgenogram of the 
abdomen (Fig. 1) showed a rounded mass in the 
lower pole of the left kidney. Additionally, sev- 
eral areas of calcification were seen superim- 
posed on the right lateral renal border. Roent- 
genograms obtained during an intravenous 
pyelography (Fig. 2, Æ and B) confirmed the 
presence of a left lower pole mass, and the right 
posterior oblique projection showed that the 
calcification seen over the right renal border 
laterallv on the preliminary roentgenogram was 
associated with a right renal mass which pro- 
jected anteriorly. 

A midstream retrograde femoral aortogram 
(Fig. 3) showed one renal artery on each side. 
A large, well circumscribed mass in the left 
lower pole was seen, which demonstrated rich 
neovascularity. A questionable tumor stain was 





The remainder of 





hic. 1. Supine roentgenogram of the abdomen ob. 
tained prior to intravenous pyelography shows a 
mass in the plane of the lower pole of the left kid- 
nev (double arrows) and several amorphous cal- 
ciheations associated with the right lateral renal 
border (single arrow). 


seen on the right in the region of the partially 
calcihed right renal mass. Selective renal arteri- 
ography was rs out on both sides. On the 
left (Fig. 4, Æ and B), the mass in the lower 


_ pole and its tumor vessels were demonstrated to 


better advantage. On the right (Fig. z, Æ and 


B), a definite tumor blush was identified along * 


the lateral border, which had not been clearly 
seen on the midstream injection. Based on the 
angiographic findings, the preoperative diagno- 
sis was bilateral hypernephroma. 

Initial surgery consisted of biopsy of the right 
renal mass, followed by left lower pole hemi- 
nephrectomy. The pathology report was bi- 
lateral hypernephroma. The histologv was dif- 
ferent on the 2 sides (Fig. 6, Æ and B), with the 
right cancer showing cuboidal cells with clear 
cytoplasm and the left cancer showing cell 
clusters with eosinophilic cytoplasm, hyper- 
chromatic nuclei and many multinucleated 
giant cells. After adequate functioning of the 
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Vic. 2. (4) Intravenous pyelogram. The left lower pole mass is seen to better ad 

on the right are again seen, and there is a suggestion of a mass in this area as well. (B) 
oblique projection confirms the presence of a right renal mass with calcification. The mi 
anteriorly. 


v 





left upper pole had been established, a right carcinoma in the contralateral kidney 
radical nephrectomy was performed. months to vears after nephrectomy for 


primary tumor. Many of the 
doubtedlv represent metastatic disease; (2) 


i 


woe 


e Cases un- 








DISCUSSIO 


Although renal cell carcinoma, metastat- 
tic to the contralateral kidney, is seen with 
some frequency at autopsy, the simultane- 
ous occurrence of bilateral hvpernephroma 
has been reported with great rarity. 

Over the vears, various criteria have been 
suggested for the diagnosis of bilateral pri- 
mary tumors. Initially, it was suggested 
that each tumor should have different his- 
tologic structure, individual metastasis and 
different points of origin. These criteria are 
obviously too strict, as a patient could suc- 
cumb from metastatic disease from one pri- 
mary before the other tumor metastasized. 

Obviously, no criteria exist which are 
completely satisfactorv for distinguishing 
bilateral primary renal cell carcinoma from 
unilateral tumors metastatic to the op- 
posite side. 

It is suggested that the following criteria — |, B DENM 
may prove of v alu e: (1) th e tumors should E 3 i no a dh DH 2 ded me 

; . à dium shows a large well circumscribed ma 
preferably occur simultaneously. Many rich neovascularity in the left kidney. There is a 
cases have been reported with renal cell questionable tumor blush in the right kidney. 
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lic. 6. (4) The right renal tumor demonstrates a 
predominance of cuboidal cells with clear cyto- 
plasm (176X). (B) The left renal tumor shows 
many multinucleated giant cells and cell clusters 
with eosinophilic cytoplasm (176X). 


there should be only 1 tumor in each kid- 
ney. Multiple lesions suggest metastasis; 
(3) each tumor should show at least partial 
encapsulation; and (4) the basic histology 
should be different in each lesion. 

The age and sex characteristics of pa- 
tients with bilateral hypernephroma are 
interesting. The male preponderance is even 
greater in bilateral hvpernephroma than in 
unilateral disease. Of the 21 cases con- 
sidered in this paper, 17 have been in males. 
The lesion also tends to occur in a some- 
what vounger age group, usuallv in the fifth 
decade; unilateral lesions are usually seen 
in the seventh decade.? 

Finally, in only a few of the 20 cases 
prior to this report was the diagnosis of bi- 
lateral hypernephroma entertained pre- 


Bilateral Hypernephroma 
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operatively. Now that renal masses are 
being investigated with nephrotomographv, 
renal arteriography, venacavography and 
renal venography when appropriate, we 
may expect to see more reports of bilateral 
hvpernephroma diagnosed preoperatively. 


SUMMARY 


A case of simultaneous bilateral hyper- 
nephroma 1s reported and the characteris- 
tics of the 20 cases previously reported in 
the English literature are discussed. 

The criteria of value in distinguishing bi- 
lateral hvpernephroma from a unilateral 
primary lesion with contralateral renal 
metastasis are reviewed. 

More widespread use of renal angiog- 
raphy should lead to an increase in the pre- 
operative diagnosis of the entity. 


Nathaniel Finby, M.D. 

Director of Radiology 

St. Luke’s Hospital Center 
Amsterdam Avenue and 114 Street 
New York, New York 10025 
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ant 


its limitations,® is widely used in the 
)» 


evaluation of renal mass lesions.?^ With or 
without the aid of ultrasonography? and 


S ELECTIVE renal arteriography, despite 
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percutaneous puncture,’ the selective renal 
arteriogram will often establish the diag- 


M 
. 


nosis and influence patient management. It 
is therefore mandatory to try to extract 





hac. 1. 64) Selective renal arteriogram. 
Avascular mass lesion of the right kid- 
ney. (B) Angionephrotomogram, an- 
teroposterior projection. "Spurs" can 





be identified (arrows). (C) Angio- 


nephrotomogram, right posterior ob. 
lique projection. A "spur" is clearly 


seen in a different plane (arrow). The 








wall of the lesion is thin ( ; 


double arrow). 
Diagnosis: Benign renal cyst, proven. 


* From the Department of Radiology, The Boston City Hospital and University Hospital, Boston University School of Medicine. 
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Angionephrotomography and Subtraction 





Fig. 2. (4) Selective renal arteriogram. Avascular mass lesion of upper pole of the left kidney. (B) Angio- 
nephrotomogram. The wall of the lesion is thick (arrows). 


Diagnosis: Proven necrotic hypernephroma. 


from the angiogram as much information as 
possible in order to arrive at a correct diag- 
nosis. 

With this in mind, we have routinely per- 
formed angionephrotomography and sub- 
traction in cases where a renal mass was not 
obviously a vascular carcinoma by selective 
angiography. 


METHOD 


Angionephrotomography is a simple pro- 
cedure, performed at the time of renal an- 
giography, without additional risk to the 
patient. 

The purpose is to obtain tomograms of 
the kidney involved during the arterial 
phase and the intense nephrographic phase 
which follows the injection of contrast ma- 
terial selectively into the renal artery: 8.0 
to 10.00 ml. of meglucamine diatrizoate 1s 
totally injected for this purpose. At first, 
4.0 ml. is rapidly injected and, after 2-3 
seconds delay, the remaining portion of con- 
trast medium is introduced simultaneously 
with the first tomographic exposure. More 


tomograms are then obtained in appropri- 
ate projections. 

Selected roentgenograms from the an- 
giogram and angionephrotomogram are sub- 
mitted to second order photographic sub- 
traction, utilizing routine methods for the 
masks, and high contrast film or photo- 
graphic paper for the final subtraction.’ 


RESULTS 


Angionephrotomography was tound to be 
useful when evaluating for "spurs" and 
thickness of the lesion wall. By obtaining 


E 


tomograms at appropriate levels and in dit- 
ferent projections, a "spur" can be identi- 
fied in at least 2 planes and the thickness of 


the lesion wall can be appreciated (Fig. 1, 
A-C; and 2, 4 and B). 


Subtraction, on the other hand, was 
proven very valuable in demonstrating tu- 


on the conventional or post epinephrine 
angiogram (Fig. 3, 4-F). Furthermore, 
the application of subtraction in calcified 
renal masses was proven to be very helpful. 


IIO 








Fic. 3. G4) Selective renal arteriogram. Avascular 
mass lesion of lower pole of the left kidney. (B and 
C) Post epinephrine renal arteriogram. Roentgeno- 
gram exposed at 4.5 seconds (B) and subtraction of 
the same (C). Tumor stain (arrows) can be identi- 
hed only in the subtraction study (arrows). (D and 
E) Post epinephrine renal arteriogram. Roentgeno- 

gram exposed at 9.§ seconds (D) and subtraction 

). Intense tumor stain (arrows) can 





of the same (E 
be recognized in the subtraction stud v. 

Diagnosis: Avascular necrotic hypernephroma, 
confirmed at surgery. 





When calcium was eliminated by subtrac- 
tion, tumor vessels and stain were readily 


identified (Fig. 4, A-C). 


Christos A. Athanasoulis z af. 








Fic. 4. G7) Intravenous pyelogram. There is a calci- 
hed mass of the lower pole of the left kidnev. (B 
and C) Selective renal arteriogram (B) with sub- 

is avascular, 








traction. (C). Although the mass is 
tumor stain (arrows) is identified when the cal- 
cium is eliminated by subtraction. 

Diagnosis: hypernephroma, 


Avascular 
firmed at surgery. 


LON- 





DISCUSSIO 


The criteria for differentiating a benign 
cyst from an avascular tumor on nephro- 
tomography and angiography depend upon 
the presence of a thin wall! and a ‘“‘beak- 
shaped” elevationof the kidney parenchyma 
around the space-taking process." While an- 
giography per se may sometimes give the 
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information necessary to conclude that a 
renal mass is indeed a cyst and not an avas- 
cular tumor, the angionephrotomogram 
with the biphasic visualization of the 
arterial and nephrographic phase may be of 
considerable value in delineating the anat- 
omy of the lesion, the wall and the pres- 
ence or absence of “spurs.” 

Photographic subtraction of the angio- 
gram by eliminating extraneous superim- 
posed shadows or calcifications may be of 
further help in detecting the presence or 
absence of abnormal vessels or tumor stain. 
Obviously, percutaneous puncture of the 
lesion, while of considerable diagnostic 
value,’ is possibly not an ideal procedure in 
those lesions where the radiologic suspicion, 
on the basis of angiography, leans toward 
a relatively avascular tumor. In this situa- 
tion, angionephrotomography and subtrac- 
tion may delineate the pathology without 
the need to puncture a tumor percutane- 
ously. 


SUMMARY 


Anglonephrotomography and subtrac- 
tion may be useful adjuncts to selective 


Angionephrotomography and Subtraction 


III 


renal arteriography in the evaluation of 
renal mass lesions. 


Christos Athanasoulis, M.D. 
Department of Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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EVALUATION OF ULTRASONIC B-MODE SCANNING 
IN THE DIAGNOSIS OF RENAL MASSES* 





By VIVIENNE 


L. DOUST, M.B., BRUCE D. DOUST, M.B., and HELEN C. REDMAN, M.D.t 


ELOISE, MICHIGAN 


-MODE ultrasonic scanning is becom- 
ing an important part of preoperative 
evaluation of renal mass lesions. It gives 
more information than simple A-Mode 
Ultrasound, 1s inexpensive in comparison 
to angiography, and most important, 1t 1s 
an atraumatic and noninvasive method. 
Because of these advantages this studv 
was undertaken to evaluate B-Mode scan- 
ning in the diagnosis of renal mass lesions. 
The studv was planned to determine both 
the diagnostic accuracy of ultrasonic B- 
scanning in renal mass lesions and its role 
in the evaluation of patients with a renal 
mass. 


MATERIAL AND METHOD 


Forty-seven patients with renal masses 
demonstrated at intravenous urography 
were included in the study. All had both 
renal angiograms and ultrasonic. B-scans 
( Table 1). 

Confirmation of the diagnosis was ob. 
tained by cyst puncture, angiography 
and/or surgery (Table 1). All masses hav- 
ing the angiographic characteristics of neo- 
plasm, and all masses in which malignancy 
could not be confidentlv excluded were ex- 
plored. About half of the lesions thought to 
be cvsts were submitted to cvst puncture. 

In the early part of the study the radiolo- 
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MATERIAL 





gists performing and interpreting the scans 
were given no information until after the 
scan was interpreted. However, the time 
required to produce an adequate scan under 
these circumstances, and the difficulties of 
recognizing smaller lesions caused us to 
modify this procedure. In the latter part of 
the studv the plain roentgenograms and 
intravenous urograms were reviewed bv the 
ultrasonologist before performing the scan. 
All other information was withheld until 
after the interpretation of the scan. Ultra- 
sonic examinations were performed with 
the patient prone. Transverse B-scans were 
performed in all patients, longitudinal and 
oblique B-scans in many. A Picker ultra- 
sonoscope was used for all ultrasonic scans. 
An ultrasonic A-mode study of the lesion 
was performed 1 in many patients once the 
precise position of the lesion was defined by 
B-scanning. 


RESULTS 


Twenty patients had cysts. Three of 


these were not detected bv B.scanning. One 
of these, early in the series, was 3 cm. in 
diameter. The other 2 were less than 2 cm. 
in diameter. No cyst was called a tumor. 
Two of 12 tumors were called cvstic on 
B-scan. Both of these had features which, 
in retrospect, and with greater experience 
could have led us to a diagnosis of a solid 


lesion (Fig. 1, 44-2). 





Taste I] 


Total number of patients... oss 47 BASIS OF DIAGNOSIS OF CYSTS 

Num be r of ey gS sEDIS LIEN nid dera 20 Ll yer m E e E edi Eee quce. V t Ide: 
Number of essentially normal kidneys... . |. E Diagnosed by puncture and cytology... . 10 
Number of hydronephroses.........0 000... 4 Diagnosed by surgery or necropsy......0. 2 
Number of salid tumors... ros t uesta PiagnosE D by PANE OEN GS eas de c Na ae a 8 
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Ultrasonic B-Mode Scanning E 





iG. 1. Hypernephroma ( (R). This tumor was misdiagnosed as a cyst ultrasonically. 64) Tr: ansverse scan at 
A gain shows ec ho-free interior and well defined deep margin with good transmission. (8) Transverse scan 
at higher gain and (C) longitudinal scan show internal echoes in the R upper pole tumor w hich in retrospect 
give the correct diagnosis. T.C. indicates iliac crest. (D) Tumor vascularity seen on angiography 


Conversely, 1 renal cell carcinoma was 
avascular at angiography and was inter- 
preted as a benign cyst (Fig. 2, ¢-C). An- 
other patient had angiographic changes 
suggestive of an inflammatory lesion, but 
neoplasm could not be excluded angiog- 
raphically. Both had ultrasonic characteris- 
tics of a solid lesion. Accuracy of B-scan 
diagnosis is summarized in Table ni. 

In 11 patients in which angiography 
demonstrated essentially normal kidnevs 
(7.e., no mass lesion), ultrasonic B-scan did 
not produce any false positive results. 

Four patients had hydronephrosis, all 
diagnosed correctly by ultrasonic. B-scan. 
One of these, a 15 year old boy with poor 
renal function, presented with a left upper 
quadrant mass. Intravenous pyelography 


failed to visualize the kidnevs. Ultrasonic 
B-scanning correctly identified the mass as 


massive m dc rosis of the do TE rey. 


Men 
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DISCUSSION 


The results of this series indicate that 
sood accuracy can be achieved in distin- 
guishing ultr asonically between cystic and 
solid renal masses. However, there are cer- 
tain important limitations which must be 
observed if a high level of accuracy is to be 
maintained. 

The criteria for the diagnosis of cvstic 
lesions by ultrasound are: 

1. The interior of the lesion must be echo 
free at both low and high gain settings. An 
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Fic. 2. Papillary adenocarcinoma of R kidney. G7) An 


exception to this, however, is sometimes 
seen. Echoes may be seen in the more super- 
ficial parts of a cystic lesion, due presum- 
ably to reverberations from overlying 
structures, particularly where ribs overlie 
a cystic lesion of the upper pole of the kid- 
ney. These artifacts can be recognized by 
the fact that they remain superficial, in 
constant relationship to the scanner rather 
than in constant relationship to the cyst. 

2. The lesion must transmit the sound 
well so that echoes are obtained trom struc- 
tures deep to the lesion. 


giographically 
and was interpreted as a cyst. (B) Low gain B-scan showed a bulky R kidney with poorly defined margins 
and some internal echoes, (C) High gain B-scan shows filling in of the area to the same extent as the 


contralateral normal kidney. 


this R upper pole mass was avascular 


3. A sharply delineated deep wall must 
be seen! ?-9:? (Fig. 3, Æ and B). 

If any of these criteria are not met, the 
diagnosis of a cystic lesion must be in 
doubt. 

Solid lesions, on the other hand, have in- 
ternal echoes at higher gain settings and 
have poorly defined deep walls (Fig. 4, Z 
and B). When the nature and precise posi- 
tion of the lesion has been decided as far as 


ances, confirmation may be obtained from 
the A-mode study, the value of which has 





Vot, 117, No. 1 


been discussed by others. Unless these 
criteria are rigidlv adhered to, it 1s possible 
to inisdiasnose certain solid Coe as CYS- 
tic (Fig. 1, 4-D). Any lesion that does not 
have characteristics that are clearly cystic 
should be considered solid. There is no 1m- 
plication as to whether the lesion is benign 
or malignant in this statement, except that 
cystic lesions are usually benign. 

Ultrasound B-scanning is at present un- 
reliable in detecting lesions that are smaller 
than 2 cm. or perhaps 3 cm. in diameter. 
Furthermore, the technique is generally un- 
able to distinguish with certainty between a 
small solid tumor and the solid tissue of a 
normal kidney.? Also, detection of a lesion 
may be laborious, even if it is moderately 
large, when its site is unknown. For these 
reasons it is apparent that ultrasonic B- 
scanning has no place as a screening pro- 
cedure. We differ here from Damascelli 
et al? who suggest its use as such. 

In patients in whom the ultrasonic B- 
scan diagnosis is uncertain, it 1s useful to 
compare the ultrasonic characteristics of 
the lesion with those of a known reference 
organ. This aids in determining the most 
satisfactory gain setting for examining an 
organ or a lesion. While use of standardized 
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ACCURACY OF B-SCAN DIAGNOSIS 


da vtec Ned tet totes t pa aE open E A AEE et OM AA AR RUN ULE LEE ie dada Ea i kaiii an an iire t mM dAran e eeni St Aea aeiae EE eee a STE 


L eC pil: § 
tA | csc semana a dod tdt ee eee RE dcr dba 20 
Number correctly identified...............17 
Nim ber mised 3 4460s cess sore hanes 3 


(One 3 cm. in diameter, the other 2 both 
less than 2 cm. in diameter) 


Number called solid. .....0..-..0000.0...-. Oo 

2. Malignant tumors 
Total.. . DOREM 
Number called solid... nate eee besser 16 
N umber incorrectly called BY SCL oom ees 2 


(Both appeared solid in retrospect) 


3. Essentially Normal Kidneys 
(Es MMOL Ii 
Number correctly diagnosed. aooaa caooo Ej 


(No cyst, no discrete mass) 
4. Hydronephroses 
n NC EE "RET 4 
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Fic. 3. Example of a cystic renal mass in (4) trans- 


verse and (B) longitudinal scans. Note the echo. 
free interior, well defined deep wall and transmis- 
sion of sound from deeper structures. LC. indi 
cates iliac crest. 





gain settings are helpful, we have found 
that the appearance of an ultrasonic. B- 
scan varies greatly from patient to patient 
with fixed gain settings and even from min- 
ute to minute in the same patient. One 
variable difficult to control is the amount of 
mineral oil or other coupling agent used on 
the skin. The motion of the transducer and 
the number of passes of the transducer over 
the lesion all have effects on the appearance 
of the im age oe are varl iables is fares Eo 


nd jn of the scanner in ers a oo 
that the plane of the scan passes through 
both the lesion under investigation and an 
organ of known ultrasonic properties such 
as bladder, liver, spleen, contralateral kid- 
ney or even the normal part of the involved 
kidney, it is possible to include parts of the 
lesion and parts of the reference organ in 
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lic. 4. Example of a solid L renal mass (hyper- 
nephroma} at (A) low and (B) high gain settings, 


in transverse scans at the same level. Note the 
occasional internal echoes at low gain which are 
more prominent at high gain, Echoes from the deep 
wall of the mass are attenuated; hence, it is less 
well defined. 





the one picture. By keeping the speed of 
motion of the transducer head and the 
other variables as nearly constant as pos- 
sible throughout the performance of a 
view, the appearance of the reference organ 
and of the lesion becomes roughly compar- 
able (Fig. 6). The assumption is made that 
the reference organ is normal. Because of 
this, caution must be exercised if the re- 
sults appear discordant or there is a history 
or physical signs suggestive of disease in 
the reference organ. A full bladder is prob- 
ably the best reference standard, but it may 
not be possible to include the bladder and 
the lesion under study in the one cut. 


V. L. Doust, B. D. Doust and H. C. Redman 
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SUGGESTED ROLE OF ULTRASOUND 
B-SCANNING IN EVALUATION 
OF PATIENTS WITH RENAL 
MASSES 

The direct puncture of renal cvsts and 
examination of the aspirated fluid is a 
highly accurate method of defining the 
tions the use of cyst puncture has done 
away with the necessity for surgical ex- 
ploration of benign cysts. Even urologists 
who accept cyst puncture as a definite 
diagnostic approach are hesitant to have 
needles placed in tumors. In these institu- 
tions angiograms are generally performed 
to separate cystic and neoplastic lesions. 
Those masses having angiographic charac- 
teristics of cysts are then punctured and 
those having characteristics of tumor are 
explored. Ultrasonic B-scanning can serve 


Fic. s. Massive L hydronephrosis. (4) Transverse 
scan and (8) longitudinal scan show a fluid filled 
mass in the L renal area. J.C. indicates iliac crest. 
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as a noninvasive and inexpensive substitute 
for angiography in differentiating between 
cvstic and solid renal masses. 

Thus, when a renal mass is detected by 
intravenous urographv, the next procedure 
should be an ultrasonic B-scan. If the lesion 
is cystic, a needle puncture and aspiration 
should be done to confirm the benign nature 
of the cyst. Hvdronephrosis, if not already 
suggested as a diagnosis on the basis of its 
ultrasonic B-scan appearances!” (Pig. 5, £ 
and B), will be detected at this point. If the 
lesion is indeterminate or solid, angiog- 
raphy should be done to confirm its malig- 
nant nature, and to define the blood supply, 
to get an indication of the extent of the 
lesion and to detect the presence of liver 
metastases prior to exploration. With this 
approach, many needless renal angiograms 
will be avoided in patients with benign 
cysts, and at the same time very few neo- 
plasms will be punctured. In the approx- 
imately 10 per cent of patients in whom a 
misdiagnosis of cvst or tumor is made by 
ultrasonic B-scanning, the patient will still 
have the correct diagnosis made at the ap- 
propriate follow-up examinations. Cysts 
misdiagnosed as neoplasms will have an- 
giographv and exploration. Tumors which 
are diagnosed as cysts will be punctured 
and their solid nature detected. Thev then 
can have angiography and exploration. Fig- 
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Fig. 6. Right renal cyst is compared with liver seen 
E. in the same scan. The group of internal 
echoes seen in the near side of the cyst are an ex- 
ample of artifact, and do not indicate that the 
lesion is solid. 
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pec as w wih a ia mass. 
ure 7 summarizes the suggested plan of 
work-up. 
SUMMARY 


1. Ultrasonic B-scanning is useful in dil- 
ferentiating between cystic and solid renal 
masses when the presence of a mass is 
known from plain roentgenograms or in- 
travenous pvelograms, and the mass is 
known to be greater than 2 to 3 cm. in 
diameter. 

2. Ultrasonic B-scanning is not a useful 

creening procedure. 

3. Criteria for distinguishing a cyst from 
ü solid lesion with ultrasonic scanning 
should be rigidly adhered to and all dou br- 
ful lesions should be presumed solid. An ap- 
parently normal renal echogram in the 
presence of a mass seen at intravenous 
pyelography suggests a solid lesion. 

4. Comparison of the characteristics of 
the lesion with those of a reference organ 
avoids errors due to improper setting of the 
gain controls. 

z. Ultrasonic B-scanning is useful in de- 
lineating hydronephrosis, when renal func- 
tion 1s poor. 

6. Ultrasonic B-scanning should follow 
the discovery of a renal mass lesion on in- 
travenous pvelography and should precede 
either cyst puncture or renal angiography. 
Bruce D. Doust, M.B. 

Department of Radiology 
Wayne County General Hospital 
Eloise, Michigan 48132 
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ULTRASONIC DIAGNOSIS OF WILMS’ TUMORS* 


By R. HUNIG and J. KINSER 


BERNE, SWITZERLAND 


F ALL the publications on tumor 

diagnosis with ultrasound tomography 
and the A-scope technique, the great ma- 
jority are in the fields of gynecology and 
ophthalmology, closely followed by those in 
gastroenterologv, urologv and neurologv- 
neurosurgery. Only relatively few deal 
with tumor-specific reflection characteris- 
tics based on the study of large groups of 
patients. 10.48 

In order to assess the possibilities of 
ultrasonic diagnosis and differential diag- 
nosis of space-occupying soft tissue lesions 
outside of the skull and orbit, we needed 
the most exact analysis possible of their 
reflection qualities. With this it is not only 
necessary to be able to determine the acous- 
tic characteristics of the lesions themselves, 
but also of the border areas between tumor 
and surrounding tissue. The diagnosis of 
sonographic variants must also be con- 
sidered, including, 1f possible, their patho- 
logic-anatomic origins. 

Among the tumors routinely examined 
bv us, those in the kidney region comprise 
a large group. Of these, the nephroblas- 
tomas, with ¢ histologically verified cases, 
are the most frequently seen in childhood. 
These have shown uniform sonographic 
characteristics, the description of which 
forms the basis of this report. 


MATERIAL 


The s patients with nephroblastoma 
were sent to us for examination from the 
University Childrens’ Hospital as part of 
the routine preoperative investigation, 
which includes angiography in addition to 
other examinations. The ages ranged from 


vears. As is our usual therapy plan, all 
children received actinomycin D injections 
and irradiation preoperatively. 

Since the diagnosis in all the patients 


could be made from history, clinical find. 
ings and roentgenologic examinations, the 
main purpose of the ultrasound examina- 
tion was the exact, 3-dimensional represen- 
tation of the actual size of the tumor for 
planning the therapy fields, as this cannot 
be calculated with sufficient accuracy from 
the angiograms alone??? 


EXAMINATION TECHNIQUES 


The basis of the ultrasound examination 
techniques will not be discussed here, as it 
has been previously reported by many 
authors, the last of whom was Olinger?! in 
this JOURNAL. 

Five points deserve special emphasis: 

1. The examination technique itself is not 
different from that used for adults. How- 
ever, in small children we use a trans- 
ducer with a 1.5 cm. diameter crystal 
(frequency 2 MHz) instead of a 2 cm. 
diameter crystal, in order to obtain a 
better resolution perpendicular to the 
sound beam. 

We use exclusively instruments with 
simultaneous A-scope/B-scan presenta- 
tion (first that made by Kretz in Zipf, 
Austria, and later that made by Unirad 
in Denver, Colorado) which enable an 
exact alignment of the beam through the 
structure of interest, with visualization 
of the path through the B-scan on the 
persistence oscilloscope. 


t2 


3. The A-scope examinations are always 


made without a threshold cut-off. In. 
tensitv and depth compensation are so 
adjusted that the echo signal which 
passes through the area of interest has 
maximal and equal amplitude both near 
the proximal and distal borders. An over- 
charge 1s to be avoided. 

4. The image of the normal kidney or liver 
serves as the parameter for the proper 
adjustment of the instrument. This is 


* From the Central Institute of Radiology, Department of Radiotherapy, University of Berne, Switzerland. 
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considered correct when the paren- 
chyma is visualized as a reflection-free 
zone with equally strong demonstration 
of the proximal and distal borders. 

c. Transverse and longitudinal tomographic 
sections are always made through the 
tumor regions, as well as multiple A- 
scope pictures with the beam directed 


through the tumor and, when possible, 


also through the liver and/or kidney 


regions. 


Figures 1, Æ and B, are ultrasound tomo- 
grams of a normal kidney: (4) a transverse 
section through both kidneys, done with 
the patient in the prone position, with dem- 
onstration of the small central reflections 
of the borders between the kidney paren- 
chyma, renal pelvis and the hilus vessels; 
and (B) a longitudinal section through one 
kidnev, also done with the patient in the 
prone position. Both pictures illustrate the 
standard adjustment, as described above, 
for the im apparatus. 

The same standards are FR used for 
ultrasound tomography of the liver. This 
organ is often involved by Wilms’ tumors 
of the right kidnev. For this reason, a nor- 


mal transverse tomogram (at the level of 


the xiphoid) 1s shown in Figure 2. 


"e [*141-]. 


Tomograms of a normal kidney (RÌ. 


the prone position. 





GT) 
E S section, obtained with the patient in 
(B) Longitudinal section. 
Arrowheads indicate skin of the back. (V) Spine. 
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REPORT OF CASES 


Casen (280165GN),a sb y s old boy with a 
left kidney tumor (Fig. 3, Æ and B). In the 
transverse tomogram, oF with the pa- 
tient in the prone position, the tumor is seen 
as a practically echo-free zone which extends 
toward the right to the level of the spine. The 
A-scope shows only very small reflections in the 
tomographically echo-free. zone. (The sound 
beam direction i is shown in all cases in the B- 
scan with a white line and is marked with an 
arrow.) Tt is not possible to differentiate be- 
tween an parenchyma and tumor, 


CASE IR (0300 68 SK), a 3# ud v boy 
with a tumor of the left kidney (Fig. 4, 4- D. 
The tumor UL NEW UT n CU 


A 


reaching the anterior mis i wall. The 
transverse tomogram was obtained with the 
patient in the supine position, through the up- 
per third of the tumor and includes part of the 
right lobe of the liver. The reflection charac- 
teristics of the tumor are identical with those 
of the frst patient: there were pi i no 
tumor echoes in the tomogram and only a few 
higher tumor echoes in the A-scope. 

CASE THES I. (230365 BW). This is our youngest 
patient, a 2) year old girl, with a tumor of the 
right kidney TN z 4C). The tumor extended 
anteriorly to the adum! wall and on the left 


cranial 
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to in front of the spine. The liver 15 not clearly 
distinguishable from the tumor in either the 
transverse or the longitudinal B-scan. In the 
tumor itself there were numerous strong re- 
flections both in the tomogram and in the A- 
scope. In the rest of the tumor tissue the A- 
scope showed only very weak echoes. At opera- 
tion it was demonstrated that the tumor had 
grown together with the liver and that there 
were large liquefied areas of tumor necrosis. 


CASE (010267 SD), a 435 year old girl 
with a right kidney tumor which extended to 
the spine (ki ig. 6, A- Dì. In addition, the tumor 
had grown cranially and displaced the liver, so 
that the left border of the liver reached the left 
chest wall in the midaxillary line. The caudal 
portion of the tumor lav in the right lower ab- 
domen. In the tumor, there were multiple re- 
flections seen in both the B-scan and A-scope. 
The border between the tumor and the liver 
was not recognizable in either the transverse or 
the longitudinal tomogram. The tumor size, 
necrosis (seen as multiple strong reflections), 
and liver infiltration (seen as the lack of a 
definite border between liver and tumor), as 
diagnosed ultrasonically, were confirmed at 


surgery. 
Case v. (121066 PV). This child, sys years 


old, is our oldest patien nt (Fig. 7, 4- E). The 
large tumor of the right kidney displaced the 
liver cranially and ventrally. The good demon- 
stration of the borderline between tumor and 





Fic. 2. Transverse tomogram of a normal liver (H). 
The arrow points to the hilus of the liver. (V) 
Spine. 





Ultrasonic Diagnosis of Wilms’ Tumors Hi 


. Case 1. L£) Transverse tomogram through the 
yatient in the prone posi- 


hi6: 
kidney region with the p 
üon. (T) Tumor of e left kidney; (Rd) Rig 
kidney; (V) Spine. The location and direction of 
the ultrasonic beam through the B-scan, as seen on 
the A-scope (B), are shown by the arrow and the 
white line in 4. 


Rd) Right 


liver in the transverse and in the longitudi 


B-scans speaks against an infiltration of ae 
liver y «6t least in the pi ictured areas, In both the 
tomogram and the A-mode pictures there were, 


in general, only very weak sound MM ns 


with only scattered "spike" echo signals regis- 
tered within the tumor. The transverse B.scan 
at the level of the xiphoid 

est: here, next to the tvpical reflectio 
zone of the liver, is an abnormal round zone, 
about 6 cm. in diameter, with weak reflections 
located in front of thespineand a corresp: onding 
displacement of the liver ventrally and to the 
right. The ultrasonic diagnosis was confirmed 
at surgery: a large Wilms’ tumor of the right 
kidney with isolated small areas of 





Is of particular inter- 
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Fro. 4. Case n. (4) Transverse tomogram through the upper ab domen, with the patient int he sup ine position. 
(T) Tumor: (Hj Liver; (V) Spine. The arrow and the white line in 4 indicate the position of the ultrasonic 


beam through the B-scan, as seen on the A-scope (8). (C) Longitudinal tomogram through the tumor in 


the midclavicular line. (T he SC ale used 1 in C TS twice that | in, A. i Arrow heads: indicate skin of the ah: Jomin aj 
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displacement of the liver cranially and ven. surrounding tissues with stronger reflec- 

fi aliy, and extension of a tumor p jh 5s a verte- tions Was sharp. 

brallv-cranially without. proof of liver infiltra- 3. By increasing the sensitivity of the ap. 

tion, paratus, the previously seen echo-free 
zones were no longer seen as echo.free 


DISCUSSION sel 
zones, but as echo-containing structures, 


AH of nephroblastoma patients ex- so that it was no longer possible to differ- 


amined by us had the following sonographic entiate the boundaries of the various 

f ndings in common: tissues. 

i. The tumor appeared in the B-scan as an 4. The nephroblastoma was seen in the 
extensive echo-free zone and was not A-scope as a large homogeneous area. 
distinguishable from the intact renal The: amplitude of the reflection was very 
parenchyma, Scattered strong echoes low (Ze, of low energy) and was not 
within the tumor were probably caused distinguishable from that of the normal 
by necrosis. kidney or liver. However, additional 


Pa 


2. The differentiation of the tumor from narrow, high echo spikes could be dem- 
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onstrated in the tumor when necrotic 
foci existed. 


The impossibility of the exact delineation 
of the nephroblastoma from the kidney is 
caused by the infiltrating nature of the 
tumor growth. The infiltration obliterates 
the normal tissue structure, making it im- 
possible to separate tumor from normal 
parenchyma by ultrasound. This same be- 
havior also characterizes the relationship 
to the liver. Where the tumor is only in 
contact with the liver, there is a clear 
visualization of the liver and tumor cap- 
sules (Case v). Indeed, both surfaces are 


EY 
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xiphoid and the umbilicus with the patient in the supine position. (Cj Longitudinal section through 
right midclavicular line. The tumor (T) is not clearly distinguishable from the liver (HJ. (V) Spine. Arrow- 


pa 


inseparable when there are no weaker re- 
flecting structures between them. With 
tumor infiltration of the liver (Cases 41 
and 1v) the capsule is destroved, and the 
invasion of the liver parenchyma by the tu- 
mor, which has the same acoustical prop- 
Seen 
boundary between the 2 different tissues to 
disappear. The differentiation between tu- 
mor and liver is, in this case, only possible 
through the presence of isolated "spike" 


E + 
"ewes 


i ; RC 
reflections found only in the tumor ti 
15 


Issu 
and never in the normal liver parenchyma 


(Cases mt and 1v). 


The lack of patient risk and discomtcrt, 
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the 


heads indicate skin of the abdomen. (B) A-scope as shown in C. 
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the 3-dimensional demonstration and the 
good visualization of the tumor and its 
relationship to the liver confirm the par- 
ticular value of the ultrasonographic method 
described here in the diagnosis of nephro- 
blastoma, as well as in following the thera- 
peutic effect. The original results supple- 
ment the different roentgenologic exam- 
inations and enable an optimal radiation 
plan. In these children, the majority of 
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Fic. 6. Case rv. Large tumor of the 
right kidney (T) with infiltration 
of the liver (H) which is markedly 
displaced toward the left. GY) 

Transverse tomogram at the level 

of the xiphoid, and (B) at a level 

midway between the xiphoid and 
the umbilicus, beth with the pa- 

tient in the supine position. (V) 

Spine. (C) Longitudinal tomogram 

through the right midclavicular 

line. Arrowhead indicates skin of 
the anterior abdominal wall at the 
level of the costal margin. The 
tumor extends caudally into the 
lower abdomen, (D) A-scope dem- 
onstration of the ultrasonic beam 
as shown in 5. 


whom were already severely weakened, the 
accurate, 3-dimensional measurements al- 
lowed the determination of the best radia- 
tion plan giving optimal tumor irradiation 
and maximal protection of the normal, 
healthy tissue. 

Since the radiation therapy in nephro- 
blastomas usually leads to an early impres- 
sive shrinking of the tumor mass, the later 
radiation dose can be adapted to the sono- 
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graphically seen tumor regression. This 
further protection of the healthy tissue 
from unnecessary radiation 1s possible onlv 
with the help of the ultrasonic tomography. 

Hydronephrosis, polycystic kidneys, re- 
nal cysts, pararenal fluid collections (hema- 
tomas, abscesses), teratomas, neuroblas- 


tomas and sarcomas of differing types are 
to be kept in mind when considering s 
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Ultrasonic Diagnosis of Wilms’ Tumors 


Case 
and C) anae tomograms at the level of the 
xiphoid and at a level midway between the xiph- 
oid and the umbilicus, both with the patient in the 
supine position. (B and D) A-scope pictures of t 

ultrasonic beam as noted in 4 and C B.scans. CE) 
Longitudinal section oe the right midclavi- 
cular line. The liver (H) is displaced ventrally 
cranially by the tumor. The arrows point to the 
boundary between the tumor and the 
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occupying — in the kidney area in 
children. The value of ultrasonic tomogra 
phy in the differential Ge s of these 
space-occupying processes, particularly of 
the tumors, attains sufficient reliability 
onlv if there exist corresponding observa- 
tions for comparison. 

The following examples 

Hydronephrosis. Independent of the re- 
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sults of other examinations, particularly of 
the radiologic examination, the sonographic 
diagnosis of hydronephrosis can be pre- 
sumed on the basis of an enlargement of the 
size of the kidney with reduction of the 
normal impedance differences between re- 
nal pelvis, hilus vessels and kidney paren- 
chyma.** Whether or not the resulting 
diagnostic echo-free area can be seen in the 
A-scope, depends on the degree of widening 
of the pelvic and calyceal systems. 

A renal cyst is seen as a more or less com- 
plete ring figure with nonreflecting con- 
tents. Analogous is the multilocular finding 
in polycystic kidneys. In both instances, 
the resulting expansion of the kidney can 
result in an enlargement of the renal 
space.?-* 

A pararenal fluid collection leads to a 
reflection-free zone next to the weak reflec- 
tions of the kidney. Thus, the adjacent 
areas are separable from one another by the 
demonstration of the renal capsule.* 

In 1 patient whom we examined with a 
teratoma in the kidney region, only the tre- 
mendously large cyst, and not the solid part 
of the tumor, was recognized. This and the 
hypoplastic kidney were not sonographi- 
cally distinguishable from the normal struc- 
tures with strong reflections which sur- 
round the kidney.’ 

The meuroblastoma—as already known 
(1 reported case each by Kratochwil e 27.,? 
Damascelli eż a/.,3 and Hünig?")—is seen as 
a strongly reflecting structure in all planes 
and depths of the tumor; 7.¢., as a dense 
accumulation of reflections. In that the 
multiple fine calcifications are not the cause 
of these reflections, it could be that they 
originate from the fibrillary structures 
within the tumor tissue. Further examina- 
tions are needed to determine whether 
these reflection qualities are typical for all 
neurogenic tumors of this type or whether 
the acoustic behavior changes essentially 
with the degree of differentiation. 

The same premise is also valid for sarco- 
mas, the impedance differences of which are 
influenced by the histologic pattern. The 
tumor can be seen in the B-scan with the 
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standard settings, either as a large echo- 
free zone (as with nephroblastoma), or as a 
massive accumulation of echoes (as with 
the neuroblastoma)."? 

By the description of the sound reflecting 
qualities of the neuroblastoma and their 
enumeration, pieces are added to the puzzle 
of differential diagnostic possibilities. For a 
detailed discussion, however, the compari- 
son of our patients with those described in 
the literature 1s not sufficient. In the eval- 
uation of the data presented here regard- 
ing the sonographic diagnosis and dif- 
ferential diagnosis of space-occupying le- 
sions of the renal area, one must realize 
that the correlation of sonographic pat- 
terns to histologic diagnosis 1s often possi- 
ble only with the help of other relevant 
data. This same situation exists in the 
evaluation of many other examination pro- 
cedures. 


SUMMARY 


The ultrasound reflection characteristics 
in 5 patients with Wilms' tumors are de- 
scribed. In the A-scope, the amplitude of 
the tumor echoes is not distinguishable 
from that of the kidney and liver, so that 
the boundary between tumor and renal or, 
if infiltrated, hepatic parenchyma cannot 
be defined. Necrotic foci within the tumor 
are probably the cause of the isolated high 
energy reflections. In the B-scan the Wilms’ 
tumor appears as a well defined, more (ne- 
crosis?) or less echo-free zone because of its 
very low impedance differences when the 
apparatus is optimally adjusted for the 
visualization of the kidney and liver. When 
the sensitivity is increased more than this, 
the weak echoes are amplified to the point 
where normal parenchyma and tumor tis- 
sue are no longer distinguishable from one 
another. 

While the value of ultrasound tomog- 
raphy can be considered as proven for the 
optimal planning of radiation therapy, the 
additional information from the simul- 
taneous A-scope examination could pos- 
sibly lead to a classification of the various 
differential diagnostic possibilities based on 
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their internal structures. These further pos- 
sibilities are implied here with the descrip- 
tion of the known sound reflecting qualities 
of other space-occupying processes in the 
kidney region. 


Reinhard Hünig, M.D. 
University Institute of Radiology 
Department of Radiotherapy 
Bürgerspital 

CH-4000 Basel, Switzerland 
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THE IMPORTANCE OF SUBTRACTION IN THE 
ANGIOGRAPHIC EVALUATION OF EXTRA- 
ADRENAL PHEOCHROMOCYTOMAS* 


By STEWART R. REUTER, M.D,f 


LEE B. TALNER, M.D., and THOMAS ATKI 





|, M.D. 


s AN DIEGO, CALIFORNIA 


SE of the subtraction method has led 
to identification of 2 extri-adrenal 
pheochromocytomas which could not be 
seen on conventional aortograms. 
We are presenting the findings to em- 
phasize the importance of subtraction in 
patients with this disease. 


REPORT OF CASES 

Case 1. Ten years ago a 40 year old man had 
à 3 month history of episodic flushing, sweating, 
and pounding pain in the abdomen and the 
head. A retroperitoneal air study revealed a left 
suprarenal mass; at exploration a benign pheo- 
chromocytoma was found in the left adrenal 
gland. Following left adrenalectomy the patient 
was well until s days prior to admission when 
the exact symptomatology caused by the pre- 
vious pheochromocytoma recurred, His blood 
pressure was 200/120 mm. Hg. 

The admission physical examination was un- 
remarkable except for a blood pressure of 170/ 
120 mm. Hg. Urinary VMA levels ranged be- 
tween 11.5 and 16.5 mg. for a 24 hour period 
(normal up to Io mg.). Catecholamines and 
metanephrines were not done. À tentative diag- 
nosis of pheochromocytoma was made and the 
patient was placed on 15 mg. of dibenzylene 3 
times a day for 3 days prior to angiography. 

Aortography (Fig. 1, 4 and B) revealed a 
2.6X 3.5 cm. area of tumor vessels and increased 
contrast medium accumulation in the region of 
the right adrenal gland. The angiographic 
diagnosis was pheochromocytoma. At explora- 
tion the tumor was excised and the diagnosis 
confirmed. In addition, a second 2.0 cm. in di- 
ameter tumor was found in a sympathetic 
ganglion separate from the right adrenal gland 
adjacent to the entrance of the right renal vein 
into the inferior vena cava. This was removed 
and also found to be a pheochromocytoma. Be- 
cause the second pheochromocytoma could not 


be identified on the non-subtracted aortogram, 
even in retrospect, it was subtracted. This 
demonstrated a 2.0 cm, in diameter area of in- 
creased contrast medium accumulation over- 
lying the right pedicle of the 2nd lumbar verte- 
bral body (Fig. 1C). 


Case It. A $3 year old woman had a 2 year 
history of labile, poorly controlled hypertension 
(up to 200/116 mm. Hg). Six months prior to 
admission she had a hemiparesis and slight 
aphasia which cleared in a month. Two regitine 
tests were positive I month prior to admission. 

On admission the blood pressure was 180/100 
mm. Hg, but the physical examination was 
otherwise unremarkable. Urinary catecholamines 
were 818 and 410 ug. for 24 hours (normal up to 
100 ug.); metanephrines were 5.8 and 2.0 mg. 
for 24 hours (normal up to 1.3 mg.) and VMAs 
were 7.1 and 5.1 mg. for 24 hours (normal up to 
0.9 mg.). The patient was placed on dibenzylene 
(dosages ranging from Io to 30 mg. every 8 
hours for 9 days prior to angiography). 

Aortography ( Fig. 2, Æ and B) demonstrated 
mild irregularities in the right main renal ar- 
tery, but no pheochromocytoma could be 
identified. Subtraction films demonstrated sev- 
eral tumor vessels and increased accumulation 
of contrast medium in a 2.0 cm. in diameter 
area superimposed on the right inferior 12th 
vertebral body (Fig. 2C 

At exploration the tumor was in a celiac 
ganglion medial to and separate from the right 
adrenal gland. The histologic diagnosis was 
d gt ciu. 


DISCUSSION 
The subtraction technique has been a 
standard part of neuroradiologic angio- 
graphic examinations for several vears. The 
method has not been used widely in visceral 
angiography because of the changing gas 
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patterns which occur during examinations. 
However, we have found the method help- 
ful in the evaluation of retroperitoneal or- 
gans which overlie the spine, particularly 
the pancreas. With this method small 
pseudocysts and islet cell adenomas in the 
pancreas have been identified. Other au- 
thors advocating angiography for the diag- 
nosis of pheochromocytoma have not men- 
tioned subtraction.?:*:? Since the retrospec- 
tive discovery of the extra-adrenal pheo- 
chromocytoma in Case 1, we have made 
subtraction a routine part of the evaluation 
of patients with suspected pheochromocy- 
toma. The 2 patients reported are among 8 
examined and among 4 in whom tumors 
were actually found. This high percentage 
of extra-adrenal pheochromocytomas prob- 
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suspected pheachromo- 


l'iG. 2. Case 11. Angiography ina $3 year 
old woman with 

cvioma, 

4) Arterial phase of an anteropos- 
terior lumbar aortogram. The main 
right renal artery is mildly irregular but 
no areas of abnormal vessels or in- 
creased contrast medium accumulation 
are apparent. (5) Late arterial phase. 











No tumor vessels or other indication of 
à pheochromocytoma are seen. (C) 
film of the aortogram 





Subtraction 
shown in 4. A well-defined collection of 
abnormal vessels 2.0 cm. in diameter is 
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now apparent just above the common 
hepatic artery (arrows). At exploration 
this was a pheochromocytoma in the 
celiac ganglion. 


ably reflects only the small number of pa- 
tients. In large series 10 to 15 per cent of 
pheochromocy tomas are extra-adrenal. The 
incidence is higher in children. An in- 
creased incidence of pheochromocytomas 
occurs 1n neuroectodermal diseases, such as 
neurofibromatosis, Sturge-Weber’s disease, 
tuberous sclerosis, and von Hippel-Lindau’s 
disease." 

Extra-adrenal pheochromocytomas arise 
from the chromaffin cells of the paraverte- 
bral sympathetic ganglia from the cervical 
area through the pelvis. Cervical and 
thoracic pheochromocytomas are rare >° 
most extra-adrenal tumors lie in the abdo- 
men. A common site is adjacent to the renal 
pedicle, as in Case 1. Another site of pre- 
dilection 1s the organ of Zuckerkandl.’ Very 
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rarely they are found in the bladder or 
along the ureter.! The sympathetic ganglia 
frequently are superimposed on the verte- 
bral column in anteroposterior aortograms 
and the use of subtraction technique should, 
therefore, increase the preoperative diagno- 
sis of the extra-adrenal tumors. 

About 5 per cent of pheochromocytomas 
are multiple. Multiple tumors occur more 
frequently in children.? Rarely, the second 
tumor is in the opposite adrenal gland, but 
second tumors are usually extra-adrenal. 
Even though 1 tumor is well demonstrated 
by aortography, as in Case 1, therefore, a 
careful search must be made for a second 
lesion and subtraction will aid in this 
search. 

An interesting aspect of the first patient 
was the successive nature of the pheochro- 
mocytomas. A similar case was reported by 
Pyle? His patient was a child and there 
was a much shorter period between the re- 
currence of the tumors 1n right and left 
glands. It is also interesting that the diag- 
nosis of the second tumor was made by the 
patient himself because of the similarity of 
the symptomatology to the previous pheo- 
chromocytoma. 

The narrowing of the main renal artery 
branch in both patients has been observed 
in other patients with pheochromocytoma.!® 
Although no proof is available, this finding 
may be related to the pressor hormones 
secreted by the tumor. One of the authors 
(S.R.R.) has seen a patient with a pheo- 
chromocytoma in whom arterial narrowing 
was present on a preoperative examination, 
while the artery appeared normal on an ex- 
amination performed some months after the 
removal of the tumor. 


SUMMARY 


Two cases of extra-adrenal pheochromo- 
cytomas are reported, in which the subtrac- 
tion of conventional aortograms played an 
important role in identification of the tu- 
mors. 

The diagnostic value of the subtraction 
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method in patients with this disease is em- 
phasized. 


Stewart R. Reuter, M.D. 
Department of Radiology 
Wayne County General Hospital 
Eloise, Michigan 48132 
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TUMORS OF THE URETER 


PROBLEMS IN DIAGNOSIS 


By J. J. CANCELMO, Jr., M.D., R. C. UHLMAN, M.D., J. L. ESHLEMAN, M.D., 
and N. F. VIEK, M.D. 
WAYNE, PENNSYLVANIA 


RIMARY carcinoma of the ureter, once 

considered rare, makes up about 1 per 
cent of all neoplasms of the upper urinary 
tract. To date there have been about 1,200 
tumors of the ureter reported in the litera- 
ture." 

The purpose of this paper is to present 
our experience with tumors of the ureter 
and the problems encountered in their 
diagnosis. 


PATHOLOGY 


Benign tumors of the ureter are rare. Of 
the malignant neoplasms, those of transi- 
tional cell origin make up 75-85 per cent; 4 
the remainder include squamous cell carci- 
nomas, adenocarcinomas, and sarcomas. 
The term "papillary" refers not only to the 
gross villous frondlike projections charac- 
teristic of the tumor type, but 1s also used 
to describe the microscopic appearance. 
While some Grade 1 papillomas have been 
described as "benign," most authorities 
treat this lesion as potentially malignant. 
These tumors may demonstrate a multi- 
centric origin with concomitant lesions 
being found in the renal pelvis and/or 
bladder, as well as -multiple ureteral 
sites.!?? Bilateral ureteral tumors are rare, 
and simultaneous bilateral ureteral tumors 
extremely rare.?8 

A working classification presented by 
McDonald and Priestly’ includes: 


A. Papillary carcinoma Grade 1,2, and 3 

B. Papillary and infiltrating carcinoma 
Grade 2, 3, and 4 

C. Nonpapillary infiltrating carcinom 
Grade 2, 3, and 4. | 


Over-all evaluation then includes: the 
structure type (papillary or nonpapillary); 
the cell type (transitional or squamous); 


the degree of anaplasia (Broder's classifica- 
tion); as well as absence or presence of local 
infiltration and regional or distant metas- : 
tases. 


ETIOLOGY 


The etiology of transitional cell carci- 
noma of the urinary tract, like that of other 
malignancies, is by no means settled. How- 
ever, there is significant evidence that there 
are several chemical agents which may 
cause these tumors. There 1s good reason to 
believe that the metabolites of the parent 
aromatic amines, 2-naphthylamine, and 
4-amino-diphenyl are carcinogenic in the 
urinary tract. There is also evidence to in- 
criminate cigarette smoking as a cause. The 
mechanism is probably by way of enzyma- 
tic disturbances of tryptophan metabolism. 
Chronic infection and stone disease have 
also been implicated.” 


CLINICAL AND UROLOGIC FINDINGS 


Ureteral carcinoma 1s more common in 
men than women (3:1)? and is usually seen 
in patients over 50. The lower one-third of 
the ureter is the most frequent location. 
Hematuria 1s usually the chief complaint, 
although flank pain does occur when there 
are obstructive manifestations. Given the 
patient in whom the clinical and roentgeno- 
logic findings are suspicious of pathology, 
cystoscopy with retrograde pyelography 
has been the most fruitful examination. 
Cystoscopy may disclose a concomitant 
bladder tumor or ureteral tumor protrud- 
ing from an orifice. Simple biopsy of these 
lesions may be diagnostic. 

Attempt at ureteral catheterization is the 
subsequent examination performed, and it 
the operator is fortunate enough to be able 
to traverse the obstruction, invaluable in- 
formation may be gained. Two signs have 
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been considered diagnostic of tumor: (a) 
the Chevassu- Mock sign-—-increased ure- 
teral bleeding following manipulation at 
the site of the tumor; and (b) Marion’s sign 
e -drainage of clear or clearing urine after 
passage of the ureteral catheter above or 
beyond the tumor. :? Once the catheter has 
passed into the renal pelvis, collection of 
urine for culture and cytology, followed bv 
routine pyelography with appropriate films, 
is accomplished. After this, some author- 
ities have suggested the passage of a stone 
basket in an attempt to secure biopsy ma- 
terial. In those patients in whom the cath- 
eter cannot be negotiated past the site of 
obstruction, the coiling of the catheter 
below the obstruction may demonstrate the 





Fic. 1. Occluding tip pyelogram shows an obvious 
large filling defect in the distal right ureter which 
on histologic examination proved to be a Grade 2 
papillary transitional cell carcinoma. The intra- 
venous pyelogram demonstrated a right hydro- 
nephrosis and hydroureter with poor delineation 
of the tumor. 


Tumors of the Ureter 





lic. 2. Left retrograde pyelogram demenstrating the 
i$. j i 55 rY^i.. y z . TP x aoe: 
goblet sign." This is due to the contrast material 
extending around the edge of the tumor and dila- 
tation of the ureter. Note dilatation of the ureter 
below the tumor. Histologic examination showed 
Grade 1 papillary transitional cell carcinema. 


characteristic "sign" described by Berg. 
man ef alt Ureteropyelography done by 
means of the “occluding tip" technique 
with the patient in a Trendelenburg posi- 
tion may give additional information. The 
use of the newly developed ureteroscope as 


well as the "brush technique" with cytol- 
ogv mav facilitate diagnosis. 


ROENTGEN DIAGNOSIS 


Accurate diagnosis of these tumors 1s 
dificult and probably the least precise of 
anv urologic lesion." Filling defects in the 
ureter are frequently difficult or impossible 
to demonstrate on intravenous pyelogra- 
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phy. This may be due to a nonfunctioning 
kidnev, incomplete filling of the ureter, or 
failure of the ureter to dilate proximal to 
the tumor. There is a nonfunctioning kid- 
ney on the intravenous pyelogram in close 
to 5o per cent of the reported series nem 
The occluding tip pyelogram is still 
probably the best method of demonstrating 
filling defects in the ureter (Fig. 1). One 
sign frequently mentioned in s literature 
is the goblet-shaped halo of opaque medium 
around the n (Fig. 2). When this is 
seen on an intravenous pyelogram, the 
deformity is reversed (the opaque medium 
is going over the top of the tumor), and it is 
referred to as an "inverted goblet” sign." 
In 1961, Bergman e£ a/.* observed that 
the ureter is dilated immediately below a 
neoplasm in contradistinction to a mechani- 
cal obstruction from a stone where the 


3. Bergman’s sign(s). 2) Left occluding tip pyelogram demonstrating a complete obstruction due to 
a large tumor. Note marked dilatation of the ureter below the tumor. (B) Left retrograde pyelogram 
demonstrating coiling of the catheter below and around the tumor. Histologic examination revealed Grade 

2 papillary transitional cell carcinoma. 


— is collapsed below the stone (Fig. 
3.4). These authors also call attention to 
c frequency with which the ureteral cath- 
eter tends to coil in the dilated area below 
the tumor. This occurred in approximately 
half of their 7 cases and i in 1 out of 6i in our 
and Witten? have ae to P c 
teristic coiling of the catheter as Bergman's 
sign.” 


DIFFERENTIAL DIAGNOSIS 


Small defects in the ureter are extremely 
dithcult to evaluate (Fig. 4, 4-C). A tumor 
should be suspected in 4 because of slight 
dilatation of the ureter below the filling 
defect. In C, there is also slight dilatation 
of the ureter below the defect, but this pa- 
B nad a stone. Larger E ng 2 defects Pa 





Tumors of the Ureter 





Fic. 4. Three small filling defects in the distal right ureter with similar appearance. G7) Defect (arrow) due 
to Grade 2 papillary transitional cell carcinoma. Note slight dilatation of the ureter below the filling d lefect. 


(B) Defect (arrow) due to nonopaque stone. (C) Defect (arrow) due to stone. There is 


a suggestion af 


"aw 


sheht dilatation of the ureter below the filling defect. 


ureter are not as difficult to differentiate 
from nonopaque calculi, although the task 
is still not an easv one (Fig. 5 A and B). 

Pvelitis and ureteritis cystica (Fig. 6) in 
most cases should not cause difficulty in 
diagnosis from tumor. The lesions are mul- 
tiple and usually involve the upper third of 
d ureter. These defects are more apt to 
be confused with blood clots or nonopaque 
stones. However, their fixed position, rela- 
tive uniformity in size, and characteristic 
notching in the contour of the ureter all 
help to differentiate these lesions." 


Solid nonpapillary infiltrating tumors of 


the ureter present an even more formidable 
diagnostic problem. The lesion may sug- 
gest a benign stricture or retroperitoneal 
fibrosis, but any obstructing lesion of this 
type, particularly in a male over 40 vears 
of age, should be looked upon with sus- 
picion (Fig. 7). To go a step further, 
Figure 8, Æ and B shows an almost iden- 


tical appearance; yet in 8/7 we have a 


primary tumor and in 8B we are dealing 
with a secondary tumor. 

Rarely, benign tumors have to be con. 
sidered. Endometriosis can cause fillin 
defects similar to papillary. tumor and/or 
result in strictures similar to nonpap: lary 
infiltrating tumor.’ Benign strictures, peri- 
ureteral fibrosis, varicosities, secondary 
carcinoma (direct extension or metastatic) 
and rarely malacoplakia!5 have to be differ. 
entiated from a primary nonpapillary in- 
filtrating ureteral tumor. 


Bj R E A Es AT E N p 


Treatment of these tumors is based on 
the patient’s general condition and the 
status of both upper urinary tracts. No 
papillary tumor of the upper urinary tract 
should be treated until both kidnevs and 
ureters have been completely and ade- 
quately visualized poe tesito stan calle! 
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Large oval filing defect due to Grade 


a 


2 papillary transitional cell carcinoma. Note slight bulge 
in contour of the ureter at the tumor site, but no dilatation of the ureter below the tumor. (B) Two defects 
round and one oval) due to nonopaque calculi. Note slight dilatation of the ureter about both defects. 
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and the patient cvstoscoped. For unilatera 
growths with a normal contralateral side, 
a nephroureterectomy with excision of a 
cuff of bladder has found the most favor 
among authorities.* Where this cannot be 
logically accomplished, a local excision 
with primary anastomosis or excision with 
urinary diversion has been emploved. Sur- 
vival rates depend on the tumor cell type, 
grade, stage, and extent of the dise: 
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SUMMARY 


o 


The various manifestations of carcinoma 
of the ureter are presented including the 














lultiple small relatively uniform filling 
defects secondary to ureteritis cystic: 








Lic. 7. Roentgenogram of contrast material filled 
operative specimen (nephroureterectomy) showing 
ureteral stricture at first believed to represent a 
benign process. On opening the specimen, the 
pathologist thought that the stricture was due to 
carcinoma, Microscopically, the stricture was 
benign, there being no evidence of neoplasm. The 
filling defect (arrow) just proximal to the stricture 
represents a nonopaque stone. 


etiologic, pathologie, clinical, urographic, 
and roentgen findings. 

Many entities have to be considered in 
the differential diagnosis, although non- 
opaque calculi appear to be the most 
common. 


Tumors of the Ureter hos 





ureteral involvement 
extension of a primary carcinoma of the sigmon 


Fic. 8. Secondary 


The management of this disease is briefly 
discussed. 


J. J. Cancelmo, Jr, M.D. 
337 West Lancaster Avenue 
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DIAGNOSTIC ULTRASOUND SCANNING: A VALUABLE 
AID IN RADIATION THERAPY PLANNING* 


By JOHN EULE, Jr., M.D., FRED BOCKENSTEDT, M.D., 
and EMANUEL SALZMAN, M.D. 
DENVER, COLORADO 


D OSTIC ultrasound scanning pro- 
vides a rapid, accurate and repro- 
ducible method for obtaining body outlines, 
anatomic cross-sections of tumors and 
surrounding normal tissues and tissue 
thickness. 

This article is concerned with the appli- 
cation of this technique to the problem of 
radiation therapy planning. The body con- 
tours and anatomic cross-sections can be 
optically enlarged to life size to establish 
field size and beam angles. This information 
can be computerized for radiation treat- 
ment planning. 

Repeat ultrasound scanning provides a 
good method to follow the regression of 
deep-seated soft tissue tumors during and 
after completion of radiation therapy. 


METHOD 


A commercially available manual con- 
tact ultrasound "B" scanner was used in 
our studies.* A 2 MEZ slightly collimated 
transducer was employed. Images were 
recorded on a storage type oscilloscope and 
then photographed with the attached cam- 
era. Multiple horizontal and longitudinal 
cross-sections were obtained of the pro- 
posed treatment area, usually at 2 cm. 
intervals. In some cases the proposed treat- 
ment fields had been set up by palpation, 
roentgenographic estimation, and general 
knowledge of the area to be treated. In 
other cases the ultrasound scans were done 
first, with delineation of the treatment 
fields. The borders of the treatment field 
were marked on the ultrasound pictures by 
making vertical lines from the skin surface 
with the transducer main bang (Fig. 1B). 


* Picker Model 102. 


In some cases the intensity of the base line 
was increased to exceed the storage level of 
the oscilloscope, making a line along the 
course of the ultrasound beam through the 
entire cross-section (Fig. 48). 

Initially we felt that we should have a 
full 360° outline and cross-section of the 
patient. To obtain this we suspended the 
patient between 2 treatment carts. If the 
patient's dimension was greater than 30 
cm. in diameter, we would take ultrasono- 
grams of the right and left halves of the 
area and then tape the 2 halves together. 
We now believe that a truer representation 
of the anatomy for treatment may be ob- 
tained by placing the patient in the treat- 
ment position for each portal and making 
as nearly a complete circumferential outline 
and scan as possible in that position. This 
varies from 180? to 270? with our equip- 
ment. 

The body outline 1s first produced with 
the gain of the equipment turned down so 
that only the dot representing the trans- 
ducer is recorded on the storage oscillo- 
scope. While this outline is being produced, 
extreme care is taken, so that the trans- 
ducer follows the surface of the body with- 
out causing it to be deformed by the pres- 
sure of the transducer. This outline is then 
photographed. Without erasing the outline 
from the storage oscilloscope, the gain is 
then increased, so that a good fill-in of the 
internal structures is recorded and photo- 
graphed. The outlines and anatomic cross- 
sections are made on the 3 cm. scale for 
the trunk. The cervical area is recorded on 
the 2 cm. scale. 

The outline and cross-section ultrasono- 
grams are magnified to life size for use in 
treatment planning. This is accomplished 


* From the Department of Radiology, Denver General Hospital, Denver, Colorado. 
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lac. 1. Case 1. Poorly differentiated sari oma of the bladder. 
GT) Body outline at the midplane of the treatment field with patient's right on the right of the picture. 
The scale is 3 em. per large division. (8) Filled in body cross-section at the same level. The mass of the 


tumor (m) is seen to fill the bony pelvis between the iliac wings (G). The lateral borders of the anterior 
treatment field are marked (tf) using the transducer main bang. (C) Cross-section of midplane of treatment 
field transferred by opaque projector to life size on 1 cm. X 3 em. grid paper. (D) The life size line d awing 
of the ere cae dd is transferred to tracing paper and the ne curves from our cobalt 6o unit for this 
held size are drawn onto this line drawing for the anterior treatment port. The rectum (R) and c Coccex 16) 
are also WM The same is done for the posterior treatment port, and the resulting isodose curves for 
the combined anteroposterior and posteroanterior treatment fields are obtained. 


ee 


by projecting the photographic prints with paper, we have a projected im age of life size 


a commercially available opaque projector? without significant distortion. The body 
onto a piece of drawing paper which has outline, the important anatomic structure 
been fastened onto the wall. This paper has outlines and the tumor outlines are traced 
a 3X3 cm. grid pre-drawn on it if we have onto the paper from this projected image. 
used à 3 em. scc le anda2xX2cem. grid pre- This life sized drawing can then be used to 
drawn on it if we have used the 2 cm. scale. plot isodose curves manually or to provide 
The grid lines on the projected print are oe to a computer for a print out 


superimposed on the grid lines on the paper — of isodose information. 

by adjusting the en of the projec tor. 

When the grid lines across the entire pro- REPORT OF CASES 

jected print match the grid lines on the Case 1. M.W., a 71 year old white female, 


presented with frequency, nocturia and hema- 
Y M . s2 i a y C y" 4n = 
t Beseler Vu-Lyt: HI Opaque Projector. turia for 5—6 weeks ; lduration. C ystoscopv 
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Fic. 2. Case 11. Mixed cei 
can ingoma A idi thyroid. 
E e of neck at the leve 
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d of Pu reatment field. The sc: en h 2. cem. 
per division. (8) Filled in cross-section showing tumor (m) and vertebra b 


Far 


reatment field (rt. 


the oscil loscope base line. (D) Then C is projected with an opaque p ura onto a tem.) 

and a line drawing of a outline of the tumor (M), vertebral body (V), spinal canal (C) and 
ane are drawn in, The numbers in the 1 cm. squares represent the dc that bai ce 
200 rad dose to the zero point on the X and Y axis from a combined rig o left treatm 
obtained from a computer. Note: the high dose is in the tumor area and he spinal c 


^ 


and left treatment field (it) superimposed on cross-section by 
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1 


showed a large papillary lesion around is poorly differentiated sarcoma of the 


bladder neck. A transurethral resection was — probab ly rhabdomyosarcoma. Two weeks later 





ds d, but the tumor was too extensive. the patient had a palpable supr: pubic mass and 
within 





Six days s later a partial cystectomy and jns cystography showed an irregular mas 
plant: ation of the left ureter were done. At sur- the bladder 

gery it was felt that the tumor had been com- Ultrasound “B” scans showed an 

pletely excised. The pathologic diagnosis was — soft tissue mass filling the bony pelvis 








e, 








hia. 5. Case n. Znfiftrating duct type carcinoma of the breast. 


torting the bladder. With the use of the ultra- 
sound scans, anterior and posterior radiation 
therapy portals were set up (Fig. 1, 44-D). 

The patient died 2 weeks after completion of 
radiation therapy with pulmonary metastases, 
local tumor and aspiration pneumonia. 

Casein E.J., a 26 year old Negro female, was 
in good health until a nodule was discovered in 
the right lobe of the thyroid in January 1971. A 
radioisotope thyroid scan showed a large non- 
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(4) Outline of the left breast at the midplane of the treatment field. (RB) | 


roidectomy. The pathologic diagnosis was 
mixed cell type papillary and follicular carci- 
noma of the thyroid. Two months later she 
developed a mass in the left lobe of the thyroid 


po. 


ment of the left lobe of the thyroid bv the 
tumor and extension into the trachea and 


strap muscles. A right supraclavicular lymph 
node also was positive. In view of the extent of 
involvement, it was elected to treat the patient 
with radiation therapy. 

Ultrasound was used to plan the treatment 
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helds. Figure 2, .4-D, shows the ultrasound extended to the axilla, but. no discrete lymph 
pictures and resultant computer print out. nodes were palpable. The liver was palpable 
l 4 cm. below the right costal margin and had a 
Case ut. L.B., a so year old Negro female, knobby nontender texture. An isotope liver 
was admitted because of a large, indurated, scan showed multiple defects in uptake, A 
superficially ulcerated, left breast. One year needle biopsy of the breast proved mfiltrating 
prior to admission she had a mass in the left duct type carcinoma of the breast. It was 
breast biopsied with a diagnosis of cystic hyper- elected to. treat the breast with radiation 
plasia. The biopsy site failed to heal At the ther rapy. 
time of this admission seropurulent and bloody Using ultrasound "B" scanning, medial and 
Huid was draining from the breast. Induration lateral tangential ports were set up which tust 





Fic. s. Case v. Ewing s sarcoma of the deft ilium. 
(4) Anterior horizontal cross-sec ction through the midplane of the treatment field to the Jeft pelvis. 
EE - . il 


tumor (m) is sonolucent but t contains à few echoes from an area of calcificati on ic), Phe tumor displa 










the psoas muscle (p) medially and anteriorly, The anterior iliac spine is marked at (is) and the medial 
border of the treatment Bus at (t). The lateral border of the tre m field is um patient's s left side. (B) 
Anterior longitudinal cross-section through the vertical midplane of the treatment held. The portion of the 
tumor im) loc: ated anterior to the ilium (1) is seen to extend slightly cephalad to the upper [MEAM of the 
treatment field (ut). The patient's head is to the left (H). (C) Posterior hori zontal cross-section at the nud- 
plane of the treatment field shows the tumor (m) wed to the iliac w ng (D. The medial bord the 
treatment i is at ah T i add pord er of the treatment field is the sielt side of the P atient. (D 
; 


s hes 
d. The upper de of Ede treatment t field tao: and the iow er Ponts of he ees t field (it) encompass 
the tumor (m) situated posterior to the iliac wing @). 


2 
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skimmed the pleura. The ultrasound 1s shown in 
Figure 3, 7 and B. In addition, left anterior 
supra and infraclavicular ports were added. 

The patient died suddenly 4 days after 
therapy was started. An autopsy was not 
obtained. 


Case iv. K.McQ., a £6 year old white female, 
presented with a history of irregular vaginal 
bleeding during the past year, She developed 
heavy vaginal bleeding 2 days prior to admis- 
sion. On pelvic examination the cervix was firm 
with small nodules in the right lateral vaginal 
fornix. The uterus was enlarged to the size of a 
10-14 week pregnancy. The adnexa were nor- 
mal. Dilatation and curettage, and cone biopsy 
showed adenoacanthoma of the uterus with 
invasion of the cervix and vagina. 

Initial external radiation therapy was planned 
to be followed with intracavitary radium ther- 
apy. The external anterior and posterior treat- 
ment portals were set in the usual manner by 
palpation and roentgenograms. 

These fields were checked with ultrasound 
“B” scans (Fig. 4, 7 and B). They showed that 
the cephalad border of the treatment fields 
transected the upper border of the uterus. The 
treatment fields were then adjusted cephalad to 
encompass the uterus. 

The patient developed lung and liver metas- 
tases and died about 2 months after therapy 
was completed. 


Case v. N.S., a 20 year old white male, 
noticed increasing swelling and tenderness of 
the left buttock about 1 year prior to admission. 
Roentgenograms of the area showed a diffuse 
sclerosis of the left iliac wing and no definite 
soft tissue mass. Open biopsy showed a gray 
non-gritty necrotic tumor involving the gluteal 
muscles with gross extension into or from the 
medullary portion of ilium. The pathologic 
diagnosis was Ewing's sarcoma. There was no 
evidence of distant spread. 

Anterior and posterior radiation. therapy 
portals were set up to encompass the left half of 
the pelvis and the palpable mass. 

These fields were checked with ultrasound 
"B" scans to determine if the entire soft tissue 
mass was encompassed (Fig. §, A-D). It was 
seen that the anterior cephalad portion of the 
mass was not included in the treatment fields, 
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so the upper border of the held was raised to 
include all of the mass. 
Six weeks after the beginning of therapy the 


in the soft tissue mass (Fig. 6). 


SUMMARY 


Ultrasound scanning can be a valuable 
aid in radiation treatment planning. It pro- 
vides an easy and accurate method of ob. 
taining body outlines and cross-sections of 
the treatment fields. In many cases, ultra- 
sound scanning can delineate the borders of 
a soft tissue tumor which cannot easily be 
delineated by other methods. Thus, the 
changes during and following irradiation 
therapy can be followed. 

Certain limitations in the technique of 
obtaining cross-sections, that must be 
pointed out, are the presence of good acous- 
tic interfaces at the tumor margin, the 
blocking effect of gas filled structures and 
bone, and the presence of skin incisions. 
However, in all cases an accurate body out- 
line can be obtained. 

It should also be pointed out that pulsed 
diagnostic ultrasound is painless, innocuous 
to underlying tissues, and easily applied; 





hic. 6. Case v. Ewing's sarcoma of the ilium. 
Anterior horizontal cross-section at same level as 
in Figure 6.7, done at the end of therapy, shows the 
decrease in the size of the tumor (m). The calcifi- 
cation (c) has moved closer to the iliac wing (1) and 
the psoas muscle (p) has returned to near normal 
position. 
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thus, ultrasound procedures may be re- 
peated as often as needed. 

John Eule, Jr., M.D. 

Department of Radiology 

Denver General Hospital 

West 8th Avenue and Cherokee Street 

Denver, Colorado 80204 
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AN ELECTROSTATIC PRINTER DISPLAY 
FOR COMPUTERIZED SCINTISCANS* 





By FRANKLIN BORKAT, 


Pu.D.,t and STEPHEN N. WIENER, M.D. 


CLEVELAND, OHIO 


ADIOLOGIC interpretation has con- 
ventionally depended upon the in- 
spection of images as recorded on film. The 
film functions to quantify, store and dis- 
play the transmission of radiation. Through 
the introduction of digital computers into 
nuclear radiology, these 3 elements have 
been separated, and the computer assigned 
the responsibility of quantification and 
storage. Nevertheless, it is still desirable 
for the radiologist to view scintiscan in- 
formation in a pictorial form. Until re. 
cently, computer produced displays have 
been laboriously produced and of limited 
appeal. 

With a new development in digital com- 
puter peripherals, the electrostatic printer, 
good pictorial representations can be ob. 
tained. 





METHOD 





Scintiscans were obtained by a ? 
Chicago Pho/Gamma HI scintillation cam- 
era and the scintillation data stored in a 64 
by 64 matrix format within a Digital 


Equipment Corporation PDP/12A (8K of 
core) digital computer. On completion of 


a scan, the data matrix was transferred to 
magnetic tape for permanent storage. After 
unmodified recall or analvsis of the matrix, 
the data were subdivided into equal inter- 
vals to match the number of available dis- 
play shades. Each interval was assigned one 
shade: 16 shades of gray plus white were 
used. Patterns of dots, each comprising an 
area of 8 by 8 fixed size and uniformly 
spaced dot points, were used to represent 
shades. The simulation of gray was pro- 
duced by varying the total dot comple- 
ment within the prescribed dot point area. 

The patterns representing the shades 


suclear 


which had been assigned to the data in- 
tervals were printed on a Versatec Model 
100À electrostatic printer under direct 
computer control. The location of the over- 
all pattern area was determined by the co- 
ordinates of the scan data matrix cell. On 
some of the displavs a grid of the data 
matrix was simultaneously printed over 
the data, again under direct computer con- 
trol. 
RESULTS 

Electrostatic printer hard copy iiu 
of ui is een, oe and ie 
P mE B, respectiv ds adi display pre- 
sents data from a 64 by 64 matrix. Grid 
spacing of Figure 18 is by 2 matrix cells, 
both horizontally and vertically. A similar 
display for 2 views of the liver appears in 
Figure 2. A comparison was made between 
the scintiphoto and the electrostatic printer 
display of a liver viewed in the anterior 
projection with a lead marker P below 
the right costal margin (Fig. 2 7 and C) 
and in the right anterior ablidte projection 
without marker (Fig. 2, B and D). The pa- 
tient had an enlarged liver with an ir- 
regular distribution. of the radionuclide. 
Both e displays of Figure 1, Æ and B, 
and 2, 4 and B, are after the data have 
been corrected for camera uniformity. A 6 
per cent background erase with contrast en- 
hancement was computationally applied 
before production of the displays of Figure 
2, Zand B. 

Printing time for any scan without super- 
imposed grid took about 13 seconds. The 
overlav of the grid marker increased elec- 
trostatic printer display time by less than 1 
second. 


* From the Division of Radiology, The Mt. Sinai Hospital of Cleveland, Cleveland, Ohio. 
This work was supported by grants from the Mt. Sinai Radiology Foundation and the Beaumont Fund 


t Fellow of the Samuel T. Haas Charitable Trust. 
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DISCUSSION 

Rectilinear scanners and gamma cameras 
rely primarily on the exposure-density 
characteristics of photographic materials 
to record count density. Film exposed in 
the proper response range produces an 
image which accurately quantifies varia- 
tions in radionuclide distribution and also 
acts as the display for visual evaluation. 
Incorrect exposure, however, 1s a common 
occurrence and results in incomplete re- 
cording and inaccurate quantification. 
These errors have been eliminated to a large 
extent bv using a computer to relieve film 
of its function of data quantification. 

The computer, when suitably interfaced 
to an imaging device, can accurately quan- 
tify and store data in a count density 
matrix format. The stored original data 
can be recalled numerous times for manip- 
ulation according to the demands of the 
clinical decision maker. Computer manip- 
ulations can be either corrective or analytic 
in nature. Important corrective procedures 
for gamma camera data are adjustments 
for field non-uniformity, data smoothing 
of statistical noise and deblurring.? Analyti- 
cal operations involve background or fore- 
ground suppression, contrast enhancement, 
scan subtraction and contour plotting.* 

Common to all computer manipulations 
of either unmodified, corrected or selec- 
tively analyzed data is that the results are 
in numerical form. These numbers may be 
directly. printed out for evaluation. The 
confusion generated by the plethora of in- 
formation and the unfamiliar form, how- 
ever, makes it difficult to draw area-related 
conclusions. Hence, a numerical printout 
is rarely produced. Instead, some form of 
pictorial display 1s constructed based on 
the relational magnitude of the numbers. 
This “image” provides a visual means for 
rapid evaluation of regional quantification. 

Basic to popular display techniques 1s 
the need to have the imaging mechanism 
electronically compatible with the com- 
puter and to avoid special hardware. One 
device that satisfies these criteria is the 
high speed impact line printer. The line 
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Fig. r. Electrostatic printer display after uniformity 
correction of (4) the Hine Phantom and (5) Hine 
Phantom with superimposed grid. 


width for conventional printers 1s on the 
order of 128 to 132 characters. This means 
that for data matrix widths of 64, 2 char- 
acters at most may be used to represent i 
matrix cell. A maximum incremental differ- 
ence of 1 per cent is numerically provided 
bv 2 characters. Equal magnitude output 
using the numberso through 9, representing 
Io per cent increments, has been tried.*? 
Because of the large number field still pres- 
ent, however, lines are hand-drawn be- 
tween each increment to produce a con- 
tour-like appearance. The resultant activ- 
ity map has a geometric form similar to 
anatomic shape, reduces the complexity of 
the data map, and makes the net visual ap- 
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Using a 600 line per minute (Ipm) printer, 
hard copy of a scan can be made in about 
10 seconds for equal magnitude or single 
symbol printout of a 64 by 64 matrix, The 
printout time for the overprinted displays, 
while more scan-like in appearance, is any- 
where from 2 to 4 times as long, depending 
upon the number of overprints. Since 
Polaroid film, the most rapid conventional 
scan display medium, requires at least 10 
seconds tor development, line printer wait 
times for single symbol printouts are not 
overly long. 

One obscure feature of the line printer 
type of display is the geometric distortion 
introduced by the unequal character-to- 
line spacing. Without mechanically alter- 
ing the printer, there is a 5:6 ratio of hori- 
zontal to vertical spacing [os à print using 2 
characters along its width and : | single 
space between data rows. This nen un- 
noticed difference may be critical when 
comparing and identifving organ size from 
the computer printout. 

The dominant display mechanism for 
digital computer scintiscans is the con- 
trolled gray image of the monochromatic 
cathode ray tube (CRT). Three variations 
of this form of display can be identified. In 
the first, the coordinates of the matrix 
element identify a location on the screen. 
This position is intensified according to the 
content of that cell and an appropriate 
gray shading control. This type of display 
requires 3 low accuracy digital to analog 
(D/A) converters, 2 at the accuracy of the 
matrix dimensions to locate the display 
point and the third at the accuracy of the 
number of shades to modulate intensity. 
This form of display is rapidly produced 
and can, under computer control only, be 
refreshed often enough, so that the image 
appears flicker-free with a short persis- 
tence phosphor CRT. In the second form 
of CRT display, the coordinates of the 
matrix cell again identify a location on the 
CRT which is, however, repeatedly in- 
tensified according to the content of that 
cell. Only 2 low accuracy D/A converters 
are required. The excessive computation 
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time for multiple passes over the CRT face 
dictates the need for a long persistence 
phosphor or photographic summation. The 
third type of display requires that the co- 
ordinates of the matrix cell locate the 
corner of an appropriate display area and 
that a pattern of dots simulating grav 
shading is display ed within that area. This 
image form requires 2 high accuracy D A 
converters, so that each dot within the dis- 
play area is discretely controlled. A long 
persistence phosphor as well as a high 
resolution CRT is necessary for flicker-free 
display. 

Unlike line printer displavs with fixed 
geometric factors, the CRT display dimen- 
sions can be widely varied. True geometric 
accuracy or purposeful distortion can be 
readily achieved. 

None of the CRT forms provides a direct 
hard copy. Even though computer stored 
data can be recalled at any time and al- 
though the potential of direct interaction 
with the display through a light pen or 
similar device is possible, it is still desirable 
to have at least one hard copv for inclusion 
with the patient's record. More important, 
if subtle manipulative differences are to be 
compared, evaluation is difficult. without 
side bv side displays, either two CRTs oi 
two hard copies. 

A permanent record from a CRT display 
can be made with film. With Polaroid, 
there is a minimum of a 10 second develop- 
ing time per film. The development of in- 
dividual conventional negative films is 
more time consuming as well as cumber- 
some. Batch processing of negative film 
can be done with cine developing equip- 
ment, but this delays the objective of hav- 
ing immediate results available after the 
performance of the scan. 

It may be summarized that a display 
mechanism for computer stored scintiscan 
data should have the following qualities: 

(1) the display should be available shortly 
after obtaining the scan; (2) hard copy of 
images should readily and quickly be made; 
(3) the display should have a wide range 
of gray tonalities; (4) the image should be 
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Fic. 3. (4) Alphanumeric character set as an exam- 
ple of electrostatic printer dot matrix font. (B) 
Count profile of central row of scintillation camera 
flood data matrix after uniformity correction as an 
example of electrostatic printer graphics. Labeling 
added by hand. 


geometrically accurate; and (5) the device 
should have a standard interface to a 
digital computer, 7.e., computer peripheral. 
Although unrelated to the quality of the 
display, but intimately associated with 
computer operations; (6) the display al- 
gorithm should be easy to program; and 
(7) the peripheral should be inexpensive to 
purchase and maintain. 

. These display criteria are generally ful- 
filled by an electrostatic printer." The 
electrostatic printer (ESP) is a digital 


computer peripheral that prints alpha- 


numerics in dot matrix form (Fig. 3/7) and 
produces low resolution graphics (Fig. 3.8). 
The printer is mechanically simple, having 
only a precision paper drive assembly, but 
is electronically complex. Since mechanical 
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components are usually the first to break 
down, the electronic complexity is a satis- 
factory substitute for mechanical sim- 
plicity. 

The theory of operation of an electro- 
static printer is simple. A drive mechanism 
moves special paper over a long row of 
uniformly spaced brushes, or nibs, which 
may be charged with a high voltage. Paper 
motion, which is in steps equivalent to 
the brush spacing, runs perpendicular to 
the line of brushes. An energized nib 
charges the paper immediately touching it. 
At some later stage in the printer process- 
ing, the locally charged paper attracts ink 
particles which flow by in a low concentra- 
tion suspension. Uncharged paper does not 
attract ink and so remains white. 

With only one row of nibs, intricate tim- 
ing is required for decoding alphanumeric 
data into letters which cover multiple rows. 
This complexity, however, can be handled 
by digital circuitry and is a builtin fea- 
ture of the printer. No further demands on 
the program or programmer are required 
other than to supply alphanumeric code in 
the normal manner at a high rate of speed. 
Slower electrostatic printers output alpha- 
numerics at rates of approximately 300 
lines per minute, while faster devices print 
as high as 4,800 lpm, a rate of output well 
beyond the capabilities of most mechanical 
line printers. 

The electrostatic printer may be used in 
place of a digital pen recorder for graphics. 
Curves, however, must be drawn as scan 
rasters from either a large storage buffer 
or by a sophisticated program. With either 
method of ESP raster generation, plotting 
time can be made to approach paper drive 
time, so that the most complex contour 
plot, isometric projection or graph can be 
drawn in the time used to advance the 
paper past the row of charged nibs, or 
about 15 seconds for an 11 inch page on the 
slowest model. Although the plotting time 
for a pen type plotter is much longer, con- 
trol is easier. Pen type plotters also have 
better resolution. ESP drawings with dot 
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resolution of 7o to 100 dots per inch, de- 
pending on the model, can be compared to 
graphics of pen plotters having 200 in- 
crements to the inch. 

The shade of gray display program de- 
veloped for the electrostatic printer is a 
variation of the plotter operation. The 
number of shades, pattern size, dot count 
and location of the dots within each pattern 
is the prerogative of the program designer. 
Since data must be scaled to match a selec- 
tion of grav shades and since dividing by 
16 is computationally convenient on a 
mini-computer without a hardware divide, 
only 16 shades plus white were used; and, 
since as computer 2 Is by 8 bit 


matrix patterns pee S 
The increment of dots from one shade to 
the next is 4. The linear increase in dot 
count per pattern 1s arbitrary and could be 
made logarithmic to simulate the exposure- 
density characteristics of film. The location 
of each dot within the pattern area is also 
arbitrarv, but a smoother appearance of 
the over-all image is obtained when the dots 
are uniformly spread. While the total num- 

ber of dots representing one shade is fixed, 

the pattern is not. Fixed patterns can 
sometimes be visuallv disturbing in that a 
large area of the same pattern can B 
striping (shades 3 and g in Fig. 4.7). As has 
been suggested for a CRT display,’ random 
placement of dots within the matrix at dis- 
play time would avoid this striated ap- 
pearance. Striping, however, only becomes 
apparent over large contiguous areas of the 
same gray shade and is not the usual case 
with scintiscan data. A simulated step- 
wedge of the selected patterns appears in 
Figure 44 with the exact dot locations ap- 
pearing in the enlarged version of Figure 
4B. 

The 8 bv 8 dot patterns are coarse but so, 
in general, are the data. With a 7o dot per 
inch electrostatic ini a64 by is matrix 
of numbers will cover a 7.1 by 7.1 inch area 
with o.114 inch square és for Edd matrix 
cell. For proper visual impact, the image 
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Fic. 4. (4) Simulation of photographic step wedge 
using dot patterns. (B) Enlargement of dot 
patterns. 


should be either minified or viewed from a 
distance beyond which individual dots and 
patterns are not discernible. The reproduc- 
tions of Figures 1, 2, and 4 are minified 
slightly by the publication. 


SUMMARY 


An electrostatic printer is a digital com- 

puter output device that combines the 

capabilities of rapid alphanumeric printing 
and, using suitable software, full plotter- 
like graphics. 

It can also be used to produce good 
simulated shades of grav for the display of 
scintiscan data. 

That these three forms of hard copy out- 
put can be made by a single peripheral 
makes an electrostatic printer a desirable 
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piece of equipment in a nuclear medicine 
and computer complex. 


Franklin Borkat, Ph.D. 

Division of Radiology 
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Co" SIMULATOR 


By PAUL C. HODGES, M.D., and RODNEY R. MILLION, M.D. 


PALMETTO AND GAINESVILLE, FLORIDA 


GT to essentials the specification 
for a simulator is that it shall be an x- 
ray machine specifically designed to pro- 
duce visible records portraying the path 
which proposed beams of therapeutic radia- 
tion will take relative to a patient’s tumor 
and neighboring anatomic structures. To 
accomplish this the diagnostic instrument 
must be able to match mechanically the 
various movements of radiation source 
relative to patient in a particular therapy 
unit or by making adjustments to match 
such movements in several different units. 
A popular concept is that simulators must 
“duplicate the geometry” of the therapy 
units with which they are teamed. We 
shall see presently that this ideal is im- 
possible of accomplishment in the case of 
Co® units and that certain ill-advised at- 
tempts in that direction are impractical. 

In the matter of "visible records" the 
question arises as to whether they should 
be films alone or films plus fluoroscopy by 
means of image intensifier tubes with tele- 
vision viewing. For almost all the work 
simulators are called on to do, films alone 
suffice. It is argued that T.V. fluoroscopy 
is an important time saver, but the pro- 
vision of a small film processor adjacent to 
the simulator speeds up filming-and costs 
far less than T.V. fluoroscopy.” 


PENUMBRA 


Because the radiation emitted by Co 
units and the x-ray tubes of simulators 
arises in multiple points rather than:a 
single point, the beams from both are 
bordered by partially illuminated fringes 
known as penumbra. f The width of penum- 
bra (Pn) depends on the diameter of the 
source (S), the distance of the source from 


* Our instrument was constructed in the Bio-Electronics shop 
of the University of Florida, most of the mechanical and electrical 
work be ing done by Charles Rabbit and Fletcher Stephens. 

T We consider “penumbra” a sound term in this connection 
despite contrary arguments of some pedants. 


the final collimator (D) and the distance 
from the final collimator to the surface on 
which the beam impinges (d), the rela- 
tionship being expressed in the equation 
Pn-(SXd)/D. In our equipment S—o.2 
cm. for the x-ray tube and S=2.0 cm. for 
the Co*? unit. D is fixed at 65 cm. and d is 
variable from 15 cm. for the upper surface 
of a patient's body located at the rota- 
tional axis to 35 cm. for the exit surface of 
such a patient having a body thickness of 
20 cm. to as much as 40 cm. for x-ray film 
in a tunnel beneath the therapy table. Our 
penumbra widths range, therefore, from 
0.46 mm. to 1.07 mm. to 1.23 mm. for the 
x-ray beam and from 4.6 mm. to 10.7 mm. 
and 12.3 mm. for the Co*? beam. 

The earliest simulators were used with 
linear accelerators having radiation sources 
approximately identical with those of the 
x-ray tubes in the simulators. Today most 
simulators are used with Co® units and the 
relatively broad penumbra widths in- 
herent in the latter make it impossible to 
accomplish the “duplication of geometry” 
which had come to be looked on. as.an es- 
sential feature during the work. with linear 
accelerators. : 


SUGGESTED COMPENSATION FOR DISPARITY 
IN SOURCE DIAMETER 

Some writers have suggested that by 

juggling the distance between source and 


“port” (final collimator); the disparity be- 


tween penumbra widths of the 2 beams 
might be made to interfere less with ac- 
complishing “identical geometry.” Figure 
1, however, shows that 2 such suggestions 
fail to accomplish the intended purpose, 
and instead introduce errors of their own. 
The-only acceptable arrangement is to 
mount both sources with identical dis- 
tances from source to "port" (D) (Fig. 1, 
Case 1). In this situation the x-ray beam 
includes part, but not all the penumbra of 
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Fic. 1. Geometry of Image Production by Co® and X-ray Beams (arbitrary scale). 

When the opening or port (P) in a lead block is placed on the blocking tray of a Co® applicator and a 
simulated port of the same dimensions is placed on the tray of a matched simulator, the resulting film 
images (F) will have obvious penumbra in the case of the Co® beam with its 2 cm. source (S) and negligible 
penumbra in the case of the x-ray beam with its 0.2 mm. source (T). 

When the 2 sources are equidistant from the blocking tray (Case 1), the x-ray beam includes part, but 
not all the penumbra of the Co beam. It is generally agreed that this is the most satisfactory arrangement. 

Raising T above S by the amount Y (Case 2) makes for inconvenience and increased expensiveness of 
equipment, and the exclusion of all penumbra it accomplishes has no therapeutic advantage.* 

Dropping T below S by the amount X (Case 3) includes all penumbra, but this, too, is without therapeu- 


tic advantage.” 


When dimensions S, D and P are known, X and Y can be computed from appropriate equations, both 
values being independent of the distance of the radiation source from the film or of the blocking tray from 


the film: 


SD 
xd d 


* For additional practical disadvantages of Case 2 and Case 3, see Figure 2. 


the Co*? beam, regardless of the diameter 
of the “port” (P). 

For any particular value of P there is a 
distance (Y) above the Co® source which 
when occupied by the target of the x-ray 
tube will assure that the x-ray beam just 
fails to include any of the Co® penumbra 
(Fig. 1, Case 2). Such an arrangement has 
actually been suggested, even though it 
necessitates constructing a pit or a bridge. 
Aside from construction cost and operating 


inconvenience, the arrangement is unsound, 
first because there is no merit in excluding 
all Co® penumbra and second because Y 
would have to be adjusted for varying 
values of P (Fig. 2). For a P larger than 
the one for which Y was calculated, the 
x-ray beam would fall short of the inner 
edge of the Co® penumbra and for asmaller 
P, include some of that penumbra. 
Another suggestion is that the x-ray 
target be lowered by the amount (X) be- 
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Fic. 2. Dependence of Beam Geometry on Port Size (arbitrary scale). 


ie eee == both beams. 





== Co*? beam; ----= X-ray beam; 


Technical Note. To right of center (P) designates right-hand edge of port from which X and Y were cal- 
culated, and (P+) the right-hand edge of a larger port. To the left of center (P—) designates the left-hand 


edge of a smaller port. 


Case 1. When S and T are equidistant from the port, the x-ray beam includes half the Co*? penumbra, 


regardless of port size. 


Case 2. When S remains at distance D, but T is raised to D+ Y, the outer edge of the x-ray beam co- 
incides with the inner edge of the Co®’ penumbra only for port size (P). For (P+) it excludes not only 
penumbra, but part of the penumbra-free beam as well. For (P—) the reverse occurs, and the x-ray beam 


includes part of the Cof? penumbra: 


Case 3. When T is dropped below S to the point D-X, the outer edge of the x-ray beam coincides with 
the outer edge of the Co** penumbra only for port size (P). For (P+) it extends beyond the outer edge of 
the Co® penumbra and for (P—) includes only part of that penumbra. 


low the level of the Co® source (Fig. 1, 
Case 3).. This would assure that for a par- 
ticular P and a particular X, the x-ray 
beam would include all the Co® penumbra. 
This would have no clinical advantage, 
would make operation difficult, and unless 
X were modified for changes of the P, the 
employment of a larger P would cause the 
x-ray beam to extend beyond the outer 
border of the Co® penumbra, while a 
smaller P would cause it to include only 
part of that penumbra (Fig. 2). 


EQUIPMENT AND ACCESSORIES 


These are illustrated in Figures 3 
through 6 and described in the accompany- 
ing legends. 


ALIGNMENT OF PARTS 


While one must be philosophical about 
the impossibility of compensating for dis- 
parity between the diameters of the sources 
of the 2 beams, complacency as to optical 
matters that are within one’s control 
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Fic. 3. General View of Simulator with Arm at “O” Degree. Target of x-ray tube (3) lies 5.2 cm. above surface 
of radiation port. Collimator (4) attaches to tube by means of turn-table. Housing for light localizer (25) 
limits rotation of turn-table to 44 degrees in one direction, but allows go degree rotation in the other. In 
this view the turn-table is at “o” degree. A motor driving a worm which threads through a nut anchored 
to the bed raises the bed or lowers it, target-film distance being indicated by a scale (26). Angular position 
of the arm is indicated by protracter (7) and a fixed pointer attached to an axle, the center of which (29) 
is the axis of the system. The tube arm together with the numerous parts attached to it is raised and 
lowered by motor (14) and rotated by motor (15). A 6 inch diameter mast passes through the casting which 
carries axle, arm, etc., and is set in a cast iron base (6) bolted to the floor. 

The blocking tray (10) ts easily attached to or detached from the collimator. Target-axis distance is 
80.7 cm. and target-trav distance 64.4 cm.* 


* For our particular Co® unit, the nominal values are given as 8o cm. and 6g em., but because actual measurements show them 
to be slightly greater, we have used the latter values for the simulator. 
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Fic. 4. Simulator in Position for Cross-Tabie Film. 
A massive cast housing (9), riding on a 6inch diameter mast, carries the axle, tube arm (2) and the mans 
parts attached to the arm. A worm (8) attached to the mast by means of a bracket, passes ae a aca e ve 


nut driven bv the elevating motor, and because the assembly is counterweighted a small motor suthces | 


ít 
this work, The x-ray tube (3) is bolted to a steel plate secured to the tube arm, and the collimato r4) 


e^ 


attaches to the other side of that plate by means of a turn-table. A Picker light scale indicates target-ski 
nene that value being read at the point where the image of the scale intersects the image of the trans. 


verse axis of the light localizer. 


In this illustration the collimator stands at "o" on its rotational scale, but for certain procedures 1t ma: 
be rotated 45 degrees or more from "o". The grid (17) forms the front of the grid-tunnel assembly into which 
films are inserted. Adapters in film trays assure that, regardless of film size, film centers will coincide with 


the intersection of long and short axes of the tunnel. 


^ 


x^ 
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cannot be tolerated. Merely to assure that under optical control, until the illuminated 
dimensions and movements of the simu- rectangle cast by the shutters coincides 
lator match exactly those of the therapy exactly with the fluorescent rectangle 


apparatus is not enough. The center of the prese ently cast by x rays on a fluoroscopi 


film tunnel must be brought exactly to the screen. Failure to do this may introduc 


foot point of the axis of the x-rav beam, errors in clinical application greater tha 


the x-ray shutters similarly aligned and those inherent in disparitv in the di 


x 


finally the light beam localizer adjusted, ameters of the two sources. Shutters and 
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Fic. $. An x-ray tube (3) is bolted to tube arm (2) 
with its focal spot 80.7 cm. distant from the axis, 
which is at the center of the axle (29). The bed (24) 
which carries the grid-tunnel assembly (5) can be 
elevated or lowered relative to the axis by means 
of a motor (13), and its position in space is indi- 
cated by the scale (26) calibrated in target-film 
distance. This latter distance does not enter into 
the matching of simulator and Co settings, but, 
of course, must be known in calculating exposure 
time for filming. 

The tube arm, together with the several parts 
attached to it, can be raised or lowered by means 
of a motor (14), and another motor, which does not 
show in this view, rotates the arm, the degree of 
rotation being indicated on a protractor (7). 

The collimator (4) containing shutters which 
to the plate carrying the x-ray tube by means of a 
turn-table. A lock (28) holds rotation of the col- 
himator in the “o” position, but for special situa- 
tions it can be rotated, the amount of rotation 
being indicated on a scale (27). The shutters are 
operated by knurled wheels (12). 

Attachable or detachable from the bottom of 
the collimator is a blocking tray of clear plastic, 
(10), the upper surface of which lies 65.4 cm. below 
the target. A Picker light scale (11) 1s calibrated to 
read target-skin distance in centimeters. 








Vic. 6. Details of Collimator and Beam Indicator. 

The collimator (4) is attached to the inner brass disk of the turn-table (23), which is carried by an outer 
steel ring (16). The effective target of the x-ray tube lies 5.2 cm. perpendicularly above the center of the 
lower surface of the radiation port in the housing. We have attached the tube housing to a steel plate 
(shown elsewhere) with the center of its port precisely aligned with the center cf an opening through that 
plate and carefully aligned with the center of the entrance port of the collimater. 

The turn-table and attached collimator are fastened to the steel plate (20; Fig. 7) by 4 steel studs (30) 
passing through oversized holes, and when the centers of tube-port opening in steel plate and opening in 
brass disk have been brought inte good mechanical alignment, nuts are tightened on the studs and 2 small 
dowels (31) are installed to assure precise alignment whenever it becomes necessary to remove and replace 
the coilimator. 

The lamp of the light localizer has been mounted on a nylon block (24) provided with a drive screw. In 

this view, covers have been removed from windows 


in the sides of the collimator through which one reaches 

to adjust cables which drive the shutters during the final stages of alignment, presently to be described. 
The beam indicator (19) is a 124 inch length of 3 inch O.D. aluminum tubing pressed into a hole through 
an aluminum disk 2 inch thick and 24 inches in diameter. The tube is precisely perpendicular to the surface 


of the disk. Screwed to the disk is a piece of aluminum sheet, the thickness and diameters of which are not 
critical. The use of the beam indicator is explained in Figure 7. 
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lio. 7. First Stage of dignment. 


The collimater has been replaced by the beam 
indicator (19) inserted into circular opening in 
steel plate and secured with "C" clamps. The grid- 
tunnel (3) hes on the bed (24), but has not vet been 
screwed to it. A fluoroscopic screen has been taped 
to the grid and covered with clear sheet plastic 
(22) on which have been e in solid lines the 
ye and short axes of the Alm tunnel. By means 
of cellophane tape, à metal washer has been at- 
tached to the intersection of the 2 axes. (The rec- 
tangle drawn in broken lines, although shown here, 
actually is not drawn until later in the process of 
alignment; see Fig. 8.) 

'To facilitate precise trimming of target-axis dis- 
tance, the aluminum spacer (21) isemploved. Rest- 
ing on the arm (2) and supporting the plate (20) 
this spacer can be made thicker to increase or 
thinner to decrease target-axis distance. The light 
scale (11) is calibrated to read in target-skin dis- 
tance. 

With ambient light level low and the operator's 
eyes dark.accommodated, fluoroscopy is begun, 
employing. low kv. and ma. A pencil-like beam of 

x rays passing down the bore of the beam indicator 
(19) produces a small spot of fluorescence ap- 
proximately the size of the washer. When spot and 
washer are brought into coincidence, the center of 
the x-ray film will lie directly bene Sath the x-ray 
source. Such coincidence is accomplished by shift- 
ing the grid-tunnel on the bed and, if necessary, 
rotating it until its long axis is parallel with the 
long axis of the bed. When alignment has been 
attained, the film tunnel is first clamped and then 
screwed to the bed. 


E 


light-beam localizer 
tional diagnostic x-ray equipment do not 
lend themselves to precise alignment unless 


Co® Simulator I 59 





i* 


Vic. 8. Second Stage of dignment. 


Fhe beam indicator has been replaced by t 
limator (4) and fluoroscopy is resumed, the 


d, the : 
ters being almost completely closed so that o: 
small central beam of radiation escapes. HH 
beam does not exactly coincide with the 
washer, one reaches through ports in the sic 
the collimator, adjusting shutter cables unt: 
incidence is attained, 

Rectangular lead markers (not shown here) are 
placed on the plastic-covered screen and the shut- 
ters opened to obtain a fluorescent rectangle of 
some stipulated dimensions. Under fuorosco: 
control the markers are moved into positic 
define the margins of the fluorescent rectangle, a 
with x-ray "off" and lights “on” the boundaries 
ndicated by the markers are inked in wit 
ines. 

It remains only = assure oS the visible ght 
rectangle from the € 
the area pres ae to ae re cted to x ray. lf on 
testing the visible light rectangle is displaced 
transversely relative to the broken lines defini 
the fluorescent rectangle, one introduces a screw- 
driver through a hole in the collimator housing and 
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turns a screw which tits the mirror, thus shifting 
the location of the light rectangle. if the latter 15 


displaced longitudinally, one uses a screwdriver to 
turn the screw which shifts the jecit lamp 


^ 


longitudinally (see Fig. 6, 25). 


s designed for conven- 
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they have been modified with that work in 
mind. The means of accomplishing align- 
ment are described in the legends of 
Figures 7 and 8. 


SUMMARY 


The specification for a simulator is that 
it shall be an x-ray machine specifically de- 
signed to produce visible records portray- 
ing the path which proposed beams of 
therapeutic radiation will take relative to a 
patient's tumor and neighboring anatomic 
structures. 

A popular concept is that simulators 
must "duplicate the geometry” of the 
therapy units with which they are teamed. 
This is impossible of accomplishment in the 
case of Co® teletherapv units. 

The authors describe in detail a Co*? 
simulator, designed in the experimental 
shop, which is simple, inexpensive and ad- 
vantageous to use. 


Paul C. Hodges, M.D. 
P.O. Box 308 
Palmetto, Florida 33561 
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NEW METHODS TO FACILITATE RADIOTHERAPY 
PLANNING AND TREATMENT, INCLUDING A 
METHOD FOR FAST PRODUCTION OF 
SOLID LEAD BLOCKS WITH DI- 
VERGING WALLS FOR 
COBALT 60 BEAM* 


By HANS KUISK, M.D., D.Sc.t 


MINNEAPOLIS, MINNESOTA 


() VER the past several years we have 

been trying to meet the challenges in 
radiotherapy planning and treatment by 
improving available methods and materi- 
als. We have had some success, which is 
reported below. We hope that those ther- 
apy centers which have similar problems 
may find some of our innovations useful. 


I. FAST PRODUCTION OF INDIVIDUALIZED 
SOLID LEAD SHIELDING BLOCKS 
SHAPED TO MATCH THE DIVER- 

GENCE OF THE SUPER- 
VOLTAGE THERAPY BEAM 


Since the acceptance of extended field 
therapy for Hodgkin's disease to achieve 
higher cure rates, the divergence of the 
therapy beam has brought with 1t the prob- 
lem of adequate shielding for normal tis- 
sues. The handling of thick lead is very 
dificult. In attempts to cut out shaped 
blocks from a lead slab, the softness and 
low melting temperature of the lead makes 
the saw blade stick.* Other methods have, 
therefore, been developed in which lead 
shot mixed with liquid plastic mate- 
rial is poured into individually formed 
molds.? 9.11.18 

The sides of these molds are usually 
straight.^?7938 The making of plastic 
molds where the side walls follow the di- 
verging therapy beam is more difficult? 
and may require the purchase of special 
apparatus.* All these procedures are more 


* “Therashield,” Modern Electronic Diagnostics Corp., Lib- 
ertyville, IH. 


time-consuming than desirable. 

In most radiotherapy centers, the diver- 
gence of the beam is usually ignored, and 
the lead shields are made thinner, e.g., 5 cm. 
for cobalt 60, which minimizes the effect of 
the geometric penumbra.? Such shields, 
however, transmit more radiation (4.8 per 
cent) than does 7 cm. thick lead (1.4 per 
cent). This extra radiation to the normal 
tissues, however small, with today's wide- 
spread concern over radiation exposure, 1s 
not quite acceptable to many. The straight 
side walls of the thicker blocks, however, 
alow transmission through their upper 
edges, while the corresponding lung areas 
remain deceivingly camouflaged by the 
portal light shadow.!? 

Ín cooperation with the Phelan Manu- 
facturing Company,t an attempt was made 
to find ways to rapidly produce compact 
lead shields with sufficient thickness (e.g., 
+ cm. for cobalt 60), but with walls which 
conform to the diverging beam precisely 
according to their location in the portal. 
This goal was finally reached when we 
found a lead-bismuth alloy (3 per cent Bi), 
the one used in the printing industry, to be 
most suitable for cutting. This alloy 1s 
poured into a slab of any desired thickness 
(e.g., 7 cm.), which can be cut efficiently 
and with a band-saw having a 6 teeth per 
inch blade with angle adjustment. This 
allows the cutting blade to follow the pre- 
scribed “tailor-made blueprint.” The latter 


t Phelan Manufacturing Company, Minneapolis, Minnesota. 


* From the Therapeutic Radiology Service, Veterans Administration Hospital, Minneapolis, and Department of "Therapeutic 


Radiology, University of Minnesota, Minneapolis, Minnesota. 


T Assistant Professor of Radiology, College of Medical Sciences, University of Minnesota; Chief, Therapeutic Radiology Service, 


Veterans Administration Hospital, Minneapolis, Minnesota. 
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Thickness of shield (e.g. 7cm) 


Shield -table to skin distance 
(eg 15 cm) 


Thickness of patient 
feg 22 cm) 


-— Level of treatment table 
holding the radiogram 


Fic. 1. A method of drawing “blueprints” for shaped 
compact lead shielding blocks with walls that fol- 
low the diverging supervoltage beam (see the 
text), 


can easily be transmitted to the workshop 
via telephone. 

n method is as follows: 

. A radiograph of the patient (e.g 
ds is taken with the treatment equip- 
ment (cobalt 60) at the desired source skin 
distance (SSD) or target skin distance 
(TSD). The point of central beam is 
marked on the patient's skin bv a thick 
lead shot. 

2. On this radiograph, using a red 
crayon, the desired contour of the shield is 
now drawn, outlining the lungs to be 
shielded, e.g., around a protruding medi- 
astinal mass. 

3. This radiograph is placed on the treat- 
ment table at a distance determined by: 
55D plus the diameter of the patient (e.g. ^ 
100 cm.+22 cm. 122 cm.). The central 
beam is aligned with the marker shadow on 
the i radiograph (Fig. 1). 

4. While viewing the radiograph through 
the plastic shield-table ("shadow tray"), 
one draws with crayon on the plastic sur- 
face the contour of the desired lead block 
by following the crayon-contour on the 
radiograph. 

5. The shield-table is now lowered by the 
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desired shield thickness, (e.g., 7 cm.). A 
second contour using a dotted line is drawn 
on top of the previous drawing bv again 
following the visible radiographic contour. 

6. This double contour 1s now copied 
onto a transparent paper and the thickness 
of the shield recorded. 

The distances between selected reter- 
ence points on the top and bottom contours 
are measured (a, b, c, etc., Fig. 2) and are 
easily utilized to determine the saw-blade 
angle, as shown in Figure 3. 

8. From these data, the shields can now 
be rapidly cut. The top contour is trans- 
fered to the lead slab, having the same 
thickness used in the "blueprints." The 
reference points with their corresponding 
degrees of slope are also marked on this 
contour. Two persons do the cutting. One 
changes the angle of the band-saw continu- 
ously bv following the marked degrees at 
the reference points, while the other holds 
and moves the lead slab (Fig. 4). 

In lung shields, sometimes the same 
anterior pair of shields can be used for the 
posterior portals when reversing the right 
and left shield. In cases of asymmetry, a 
different pair of shields for the posterior 
portal must be made (Fig. 5). In time, one 
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Ae e lk 
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bic. 2. The “blueprints” ready for telephone trans- 


mission using the XY coordinate system. The 
reference point differences (a, b, c, etc.) in widths 
between the top and bottom contours allow the 
determination of the saw-blade angle as shown in 
Figure 3. 
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will have a collection of various shields, and 
there will be less need for additional orders. 
The shaped shields also can be cut verti- 
cally into inte changeable segments which 
allow more economical use of the shields on 
hand. The small content of bismuth in the 
lead does not change the transmission by 
any practically. measurable degree. 

As the author is a radiotherapy consul- 
tant for a distant community radiotherapy 
center (Dakota Midland re in As 
deen, South Dakota) he has put the above 
method into practical use by ordering such 
shaped shields by telephone. An ordinary 
coordinate svstem is utilized (Fig. 2). The 
key NY coordinates are given separ ately 
for the top and the bottom. The transmis- 
sion takes only minimal time. At the re- 
ceiver end, the coordinates are redrawn on 
a graph paper and any error in transmission 
of the figures will show up immediately as 
an unlikely distortion of the contour. Àn 
immediate inquiry corrects this error. If 
more sophisticated visual telecommunica- 
tion systems are not available, the above 





Difference in Width of Shield 


Fic. 3. By using the difference in width (a, b, c, etc.) 
between the reference points of the bottom and 


top contours of the shield in Figure 2, the saw- 
etc.) by 


blade angle is easily found (12°, 8°, 6° 


simple geometry as shown above. 
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lic. 4. The top contour of Figure 2 has been trans- 
ferred to the previously poured slab of lead. The 
reference points (a, b, c, etc.) are marked on this 
pattern with their corresponde blade angle (from 


Fig. 3). One person moves and guides the lead 
slab, while the other inot seen in this picture) is 
constantly changing the band.table by using a 
long handle to cause the blade to follow the pat- 
tern in its designated changing tilt. 


method provides a satisfactory replace- 


ment. 


H. A TECHNIQUE OF "COMBINED 
PORTAL FILMING” 


Due to the Compton effect, the bone 
structures are not suffic rently seen on super- 
voltage radiographs, and barium and todine 
type contrast media are rendered use- 
less.^15 This becomes especially evident 
when used in below- epee e wide 
field portals for the treatment of lympho- 
mas. The image of the lymphogra shically 
opacified lymph nodes is lost w E using 
the supervoltage beam, which may lead to 
inadequate radiation coverage of the lymph 
nodes. The estimated portals often do not 
include those : nor une wh a are asym- 
metrically 
location; on a Re en aa struc- 
tures may be irradiated unnecessarily.’ > one 
same superv oltage “burn-out?” effect is 
present in organs opacified by barium, ¢.g., 
the esophagus. However, the now univer- 
sally used double exposure technique with 
lead screened cassettes!^^ is very satisfac- 
tory in the head and neck region, and in the 
mediastinal area the supervoltage beam has 
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lic. g. A selection of compact, 7 em. high lead blocks 
with divergent walls for lung shielding. They can 
be produced rapidly in “tailor-made” fashion. When 
sliced vertically, they may often be used in com- 
bination for different patients or melted and re- 
utilized. 


provided even certain advantages due to 


handicaps and because our radiotherapy 
department has not vet obtained a therapy 
simulator, a simple effective "combined 
filming” technique was developed. This 
also may serve as a double check for the 
simulator set-up under actual treatment 
conditions as needed. 

The method is simple: 

A roentgenographic exposure covering a 
larger area than the treatment portal is 
made with portable roentgen.rav equip- 
ment, or with the accessory roentgen-ray 
tube mounted on the rotatorv cobalt 6o 
unit. This exposure is made at the same dis- 
tance as the planned SSD. A second double 
exposure is made in the treatment position, 
using the supervoltage beam which, how- 
ever, has to be attenuated by a lead shield. 
Either a grid or non-grid cassette is used, 
depending on how fine detail is desired. We 
now mainly use a flexible, thin roentgen- 
ray holder (GAF Anscoflex Exposure 
Holder*) which can be easily slipped under 
the patient or taped alongside his body. 
Industrial tvpe films are not used; we re- 
placed them with regular medium speed 
roentgenographic films. Lead screens were 
not found necessary, nor did they seem to 


* GAF Corporation, New York, New York. 
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add to the excellent results obtained when 
using high speed intensifying fluorescent 
screens (Radelin TF 21) alone. 

The first roentgen-ray exposure 1s made, 
using the regular roentgenographic tech- 
nique with appropriate factors adjusted to 
the SSD. The supervoltage exposure is 
made in the treatment position through an 
attenuating lead shield placed below the 
collimator. The thickness of the lead varies 
from 0.§ to 2 cm., depending on the output 
of the cobalt 60 or supervoltage roentgen- 
ray unit. The needed exposure at chosen 
SSD after attenuation is about 0.3-0.5 r. 
The variation in thickness of the patient 
does not appear to affect the image qual- 
ity significantly. The basic image is pro- 
duced by the first background roentgeno- 
graphic technique, while the supervoltage 
beam simply shows the exact portal cover- 
age (Fig. 6; and 7). 

IH. A QUICK WAY TO MAKE PATTERNS 
OF IRREGULAR SUPERFICIAL 

TREATMENT FIELDS FOR 

LEAD SHEET CUT-OUTS 


I. A contour is drawn with a felt-tipped 
black pencil around the skin lesion, mark- 
ing the desired treatment field. 





bic. 6. Barium filled esophagus with cobalt 60 portal 
mapped for rotational therapy. The technique of 
"combined portal filming” described in the text al- 
lows evaluation of not only the dark supervoltage 
portal, but also the bone structures needed for 
orientation. Barium or iodine opacified organs are 
not “burned out” by the supervoltage beam. 


f Radeln Division, United States Radium Corporation, Mor- 
ristown, New Jersey. 
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2. A transparent tape, such as Scotch 
over this contour and the adhering print 
carried over to the lead sheet, where it re- 
mains clearly visible for cutting (Fig. 8, 
and B). In case of a larger lesion, the 
tapes can be arranged side by side to pro- 
vide a larger surface. We have found this 
method especiallv useful when the skin 
surface and the contour both are irregular, 
such as encountered with canthal and nasal 
epitheliomata. 


iV. A NEW MOLDABLE BOLUS MATERIAL 


Another challenge for the radiotherapist 
has been the need for an easily moldable 





Fic. 7. The value of the "combined portal fiming" 
technique is clearly evident in this patient with 
Hodgkin's disease. This technique reveals that 
only borderline coverage of the right lateral retro- 
crural lymph node is present, resulting in inade- 
quate radiation therapy. The loin shields were 
swung out on both sides to correct the inadequacy. 
With such precise portal mapping, more bone 
marrow can be saved from needless irradiation, 
(Courtesy of Dr. H. J. R. MacDonough, Dakota 
Midland Hospital, Aberdeen, South Dakota.) 


* Minnesota Mining & Manufacturing Co., 5t. Paul, Minnesota. 
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ular superficial therapy portal over an uneven 
body surface can easily be transferred onto the 
lead shield for a cut-out. 


water-density material which follows the 
contours of any irregular body surface but 
remains solid at body temperature. 

We have experimented with wax-like 
materials composed of acetylated mono- 
glvcerides and have finally decided on a 
mixture which fulfills the above criteria. 
Two commercially available products are 
used. They are: (1) Mvvacet, Type §-07,7 
an hydrogenated cottonseed oil with about 
one-half acetvlation of the hydroxy! groups 
~~three parts; (2) Myvacet, Type 700,f an 
hydrogenated lard with about $ of the 
hydroxy] groups acetvlated—one part. 
This mixture has the desirable density of 
DP CRE. 

Besides being useful in orthovoltage 
therapy, 5-6 mm. thick sheets can be made 
bv pouring this melted mixture into a teflon 
or silicone treated pan. Suitable pieces can 
then be cut from the slab and molded over 


+ DPI Division, Eastman Chemical Products, Inc. Minneap- 
olis, Minnesota. 
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Fic. g. A certain mixture of acetylated monoglyc- 
erides provides an easily moldable water-density 
bolus material for use in radiotherapy. [tis useful 
with ortho- as well as supervoltage beams. This 
illustration demonstrates a mold made from a 6 


ness is useful in cobalt 60 teletherapy to bring 
maximum electron build-up to the skin surface in 
those cases where the deep-lying malignancy has 
reached the integumentum. 


the treatable area (Fig. 9) when using the 
cobalt 60 beam; this is very useful when 
one wants to bring maximum electronic 
build-up to the skin level, as when treating 
deep tumors which have reached the skin 
surface. We have found it useful to wrap 
the mold in an ultra thin plastic sheet be- 
fore each treatment to protect it against 
solage. Such materials, sold for household 
use, serve this purpose well. 

Most radiotherapists have to encounter 
one problem or another brought about bv 
their particular equipment or its physical 
setup, or by other specific needs. It is hoped 
that the above methods and materials may 
benefit those faced with problems such as 
we have had in the past. 


SUMMARY 


The author describes: (1) a rapid method 
to produce solid lead shielding blocks with 
divergent walls to follow the supervoltage 
beam, which can be ordered from the work. 
shop by a telephonic “blueprint” code; (2) 
a technique of supervoltage “combined 
portal filming” to avoid “burn-out” effect 
of the barium or iodine opacified organs; 
(3) a quick way to make patterns for irreg- 
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ular lead cut-outs in superficial therapy; 
and (4) a new moldable tissue density bolus 
material. 


Hans Kuisk, M.D., D.Sc. 
Therapeutic Radiology Service 
Veterans Administration Hospital 
Minneapolis, Minnesota $5417 
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EFFECT OF SHADOW TRAYS ON SURFACE DOSE 
AND BUILD-UP FOR MEGAVOLTAGE RADIATION* 


By P. S. RAO, Pu.D., K. PILLAI, M.S,t and E. C. GREGG, Pz.D. 
CLEVELAND, OHIO 


BESIDES higher depth dose, the main 
advantage that megavoltage radiation 
has over orthovoltage radiation in the 
treatment of deep-seated tumors is the 
skin-sparing effect. This is due to the finite 
distance required for electronic build-up in 
the tissue. Theoretically, the dose at the 
skin surface should be negligible, but this 
Is never achieved because the x-ray or 
gamma-ray beam always contains electrons 
scattered from the collimator of the tele- 
therapy unit and from the air above the 
patient. The skin therefore does receive 
some finite dose, although usually too small 
to cause any harsh reactions. The depth of 
the maximum dose depends of course on the 
energy of the radiation, and for 6 MV. x 
rays, which will be the main thrust used in 
this paper, the depth is usually taken to be 
1.5 cm. 

This skin-sparing effect of megavoltage 
radiation is, however, lost to some extent 
when a plastic tray for supporting beam- 
shaping ‘blocks is attached to the source 
head. The plastic is a copious source of 
secondary electrons generated by the pri- 
mary radiation, and these electrons, travel- 
ling in the forward direction, increase the 
dose to the patient undergoing treatment. 
The depth of penetration of these electrons 
cannot exceed the depth at maximum elec- 
tronic build-up, and thus an increase in 
dose occurs in the superficial tissue sup- 
posedly benefiting from megavoltage radia- 
tion. A number of studies have been carried 
out on various aspects of this so-called 
electron contamination! *§ and this paper 
reports our findings chiefly for 6 MV. x rays 
from a Varian Associates Clinac-6. 


EXPERIMENT 


Figure 1 represents schematically our 
experimental set-up. A stack of 1 inch thick 
lucite blocks was placed under the colli- 
mator of the teletherapy unit. Additional 
thin sheets of lucite, of thicknesses xy inch 
and more, were placed upon this stack for 
measuring build-up. The surface was al- 
ways adjusted to be 100 cm. from the 
source. 

The shadow tray was of lucite $ inch 
(1.5 cm.) thick. It was held rigidly in place 
by means of aluminum brackets attached 
to the collimating head, so that its lower 
surface was always 29 cm. from the surface 
of the phantom. It was inconvenient to 
place the shadow tray any farther away 
from a patient if all treatments were to be 
carried out at source skin distance (SSD) 
of 100 cm. The thickness was such that it 
very likely absorbed all electrons scattered 
off the collimator. 

For some of our measurements we used 
an electron filter consisting of a sheet of 
lead 3 inch thick, which we taped immedi- 
ately under the shadow tray when neces- 
sary. . 

For dosimetry we used TLD-100 lithium 
fluoride powder, whose linearity and con- 
sistency had already been checked. This 
powder was placed on small strips of thin 
tracing paper (0.05 mm. thick) in uniform 
layers 0.2 mm. thick. These strips were 
either laid out flat on the surface of the 


phantom, or folded over once and placed 


under I of the thin lucite sheets in the path 
of the central axis of the beam. Only 1 strip 
was irradiated at a time. The read-outs 
were plotted against depth in lucite and a 


* From the Department of Radiology, Case Western Reserve University, Cleveland, Ohio. 
Supported in part by PHS Grant No. 1 TO: CA os219 (National Cancer Institute). 
T Affiliated also with Radiation Therapy Section, Veterans Administration Hospital, Cleveland, Ohio. 
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Frc. 1. Experimental arrangement for measuring 
build-up for 6 MV. x rays. 


smooth curve was drawn. From this curve 
the maximum dose was determined and 
was used for calculating percentage depth 
doses. 


6 MV. X RAYS 


Measurements were made: (a) without 
the lucite shadow tray; (b) with the tray; 
and (c) with the tray and the lead filter, in 
each case for field sizes from 5X5 to 25X25 
cm. Also, for a fixed field size, we investi- 
gated the effect of varying the thickness of 
the lucite in the x-ray beam, and the results 
from different kinds of shadow trays. 

Some of the results are shown in Figures 
2, 3 and 4. These indicate how increasing 
the field also increases the dose both at the 
surface and over the first few millimeters. 
The reason is, of course, increased electron 
scattering from the diaphragm, air and the 
phantom itself. The same reason also ex- 
plains the apparent shift of the depth of 
peak dose to shallower levels for larger 
fields. For the 5X5 cm. field this depth is 
15 mm., while for the 25 X25 cm. field it is 
IO mm. 

'The build-up curve for a small field (Fig. 
2) implies that the true depth of maximum 
dose for the uncontaminated x rays occurs 
at about 14 mm., and that, therefore, all 
percentage depth doses should be calcu- 
lated with respect to this point, even for 
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Fic. 2. Build-up curves showing effect of lead sheet 
in filtering out electrons in the x-ray beam. 
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Fic. 3. Build-up curves showing the increase in dose 
due to electron contamination from the lucite 
shadow tray. The dotted curve represents per cent 
increase in local dose, and is to be referred to the 
dotted scale on the right. 
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Fic. 4. Build-up curves showing the increase in dose 
due to electron contamination from the lucite 
shadow tray. The dotted curve represents per cent 
increase in local dose, and is to be referred to the 
dotted scale on the right. 


large field sizes. Since contaminating elec- 
trons are unlikely to travel this far, such a 
depth dose will give a true measure of the 
effect of contamination, especially when 
comparing the doses with and without the 
shadow tray, and at different field sizes. 
However, we have determined that for 
large fields the dose varies so slowly in the 
range of 10-15 mm., that we can take the 
IOO per cent point at whatever depth the 
maximum dose occurs, with negligible error. 

Figure 2 shows the effect of electron con- 
tamination in a small field. Both the curves 
A and B were measured with the shadow 
tray 1n place, but for A the lead filter was 
included. The filter obviously has an effect. 
Over the first 4 mm. there 1s a drop in per- 
centage depth dose of about 4 per cent. In 
the case of the open beam, that is without 
any shadow tray or lead filter, the curve 
lies between A and B, but so close to B that 
it has been omitted for the sake of clarity. 
From this we conclude that: (a) the col. 
limator generates some contaminating elec- 
trons; and (b) the shadow tray, when in 
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place, absorbs these electrons, but gives 
rise to about the same number in the exit 
beam. This ts not the case for larger fields, 
as shown in Figures 3 and 4. In both figures, 
curve A refers to the open beam, where the 
only electron contamination is from the 
diaphragm and the intervening air, while 
curve B, with the shadow tray in place, ex- 
cludes the diaphragm electrons but includes 
contamination from the tray and the air. 
There is a definite increase in superficial 
doses. For the 15X15 cm. field, the surface 
dose increases from 26 to 32 per cent of the 
maximum dose, and for the 25X25 cm. 
field the increase is from 37 to 53 per cent, 
which is a 48 per cent increase in local dose. 
While fields as large as the latter are usu- 
ally used in conjunction with lead shielding 
blocks which reduce the effective area of 
irradiation, nevertheless these figures are 
indicative of the maximum effects pro- 
duced. 

The build-up curves pertaining to the 
lead filter have not been shown in Figures 
3 and 4. In Figure 3 such a curve would 
have been just under A, indicating that the 
lead efficiently stops the electrons from the 
shadow tray and can even lead to super- 
ficial dose levels better than those from the 
open beam. In Figure 4, the curve would 
have almost coincided with A, meaning 
that enough electrons are being scattered 
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Fic. 5. Percentage surface doses for 6 MV. x rays in 
lucite phantom, source skin distance (SSD) 100 cm. 
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off the lead itself to match those off the 
collimator in the open beam. Of course, the 
bulk of electron contamination for large 
fields probably comes directly from the 
overlying air. 

Figure 5 shows at a glance the variation 
of surface dose alone with field size, espe- 
cially the large increase produced by the 
shadow tray at larger field sizes. Also seen 
is the effectiveness of the lead sheet in re- 
ducing the surface dose. 

Frequently, patients are treated using 
the isocentric technique where the tumor is 
100 cm. from the x-ray source. The skin of 
the patlent is even closer to the source, 
perhaps as little as 85 cm. away from it. 
The shadow tray, if in place, is then only 
14 cm. from the patient, so that the elec- 
tron contamination from it would be ex- 
pected to produce a larger dose in the skin. 
This was confirmed in a set of measure- 
ments that we made with a masonite phan- 
tom, whereonly the percentage surface dose 
was measured for 2 SSDs. The results are 
shown in Figure 6. 
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Fic. 6. Percentage surface doses for 6 MV. x rays in 
masonite phantom. A-SSD 100 cm., and B-85 cm., 
without shadow tray. C-SSD 100 cm., and D-SSD 
85 cm., with lucite shadow tray. 


Effect of Shadow Trays on Surface Dose 


171 


We then tried to determine what effect 
the thickness of the plastic shadow tray had 
on the amount of electron contamination. 
For this, the field size was fixed at 25 X25 
cm., and varying thicknesses of lucite were 
placed at a heightof 29 cm. above the phan- 
tom. For each thickness the percentage sur- 
face dose in the phantom was measured. 
The results are displayed in Figure 7, and 
they show that an approximately i inch 
thick sheet of lucite at 29 cm. height is 
sufficient to produce the maximum electron 
contamination. This is the least thickness 
necessary to support the lead blocks. 
Greater thicknesses serve only to strengthen 
the shadow tray, while attenuating the x 
rays to some extent. 

Finally, a set of measurements was car- 
ried out to determine how different kinds 
of shadow trays affected the surface dose. 
Figure 8 shows the results. As mentioned 
earlier, the largest reduction in surface dose 
occurs if a lead sheet is attached under the 
shadow tray, when the depth dose curve 
almost coincides with A. If no such electron 
filter is used, then the best shadow tray 1s 
one that offers the least obstruction to the 
x-ray beam, and in our case consists of a 
wire mesh made from nylon wire 0.055 inch 
thick in a 4 inch mesh. This was only 18 cm. 
above the phantom when measurements 
were made, but the increase in surface dose 
is found to be quite small when compared 
with that due to the solid lucite tray. This 
fact has been noted by others.* Build-up 
curves were also measured with lead blocks 
arranged in a typical treatment pattern on 
both the lucite and the wire mesh shadow 
trays, and a similar decrease in superficial 
doses was noted with the latter tray. 


2 MV. X RAYS AND COBALT 60 GAMMA RAYS 


A complete set of measurements were 
also carried out on a 2 MV. Van de Graaff 
unit (made by High Voltage Engineering 
Corp.), where for an SSD of 100 cm. the 
distance from the lucite shadow tray to the 
phantom was 42 cm. Because of this great 
distance, the electron contamination and 
consequently the increase in superficial dose 
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Fic. 7. Variation of percentage surface dose in lucite phantom with thickness 
of lucite interposed in 6 MV. x-ray beam. 
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Fic. 8. Build-up curves for 6 MV. x rays for different 
shadow trays. A-none. B-nylon wire mesh, 18 cm. 
from phantom. C-polycarbonate, 3/16 inch thick, 
29 cm. from phantom. D-lucite, 29 cm. from 
phantom. 


were very small even at the large fields. 
However, the numerical values of per- 
centage surface dose were comparable to 
those from the 6 MV. unit with its lucite 
shadow tray in place. For example, for a 
25X25 cm. field these values were 58 per 
cent and 53 per cent for the 2 MV. and the 
6 MV. units, respectively (Fig. 9), while for 
smaller fields the figures were farther apart 
but still comparable. Thus the shadow tray 
reduced the skin-sparing properties of the 
6 MV. x rays almost to those of the 2 MV. 
beam. 

For purposes of comparison, build-up 
curves were also measured on an AECL 
Theratron 80, cobalt 60 unit. For an SSD of 
80 cm., the diaphragm was only 15 cm. and 
the plastic shadow tray only 11 cm. from 
the phantom. Both are less than the gen- 
erally recommended distance of 20 cm., so 
that high electron contamination was ex- 
pected, and found. One set of data is shown 
in Figure 10 to illustrate the seldom dis- 
cussed peaking effect in the shape of a 
build-up curve when large contamination 
is present.?5 
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Fie. 9. Comparison of build-up curves for 2 MV. 
and 6 MV. x rays in lucite. 


DISCUSSION 


One practical implication of our results 
is that if a plastic shadow tray is used on a 
6 MV. machine, it ought to be attached in 
place only when treatment calls ror the use 
of lead shielding blocks, and not left thereon 
all the time. As noted above, this can save 
a patient's skin from as large as 48 per cent 
increase in the local dose. For treatments 
which do need a shadow tray, superficial 
doses may be further reduced by using a 
tray made of wire mesh instead of solid 
plastic. Alternatively, some type of electron 
filter may be incorporated under it. For the 
filter, the most commonly recommended 
material is a metal of middle atomic num- 
ber, such as tin or cadmium," although 
lead appears to be adequate. The use of 
leaded glass for shadow trays has been 
recommended for cobalt 60, but we did not 
investigate it.5 Of course, surface doses may 
be reduced by treating patients at greater 
distances from a shadow tray, but only if 
the lower dose rate is acceptable. 

From the clinical point of view, 1t must 
be remembered that figures like the 48 per 
cent above concern only the central axis 
dose and the outermost keratinized layer 
of skin. As one proceeds inwards into the 
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skin, the corresponding increase in local 
dose becomes somewhat less, but still can 
be considerable. For example, at a depth of 
0.5 mm., the percentage increase in local 
dose due to the shadow tray is about 10 to 
30 per cent, depending on the size of the 
field. If the total applied dose were about 
2,000 rads, the increase in dose at this depth 
would be of the order of 200 rads over and 
above an unavoidable 800 rads. This is 
generally in the subcutaneous layer of the 
skin containing blood vessels largely re- 
sponsible for erythema. This layer extends 
below a depth of 1 mm., where the increase 
in local dose can still be as high as 20 per 
cent. Figures like these must be kept in 
mind when planning a course of treatment 
for patients who may be susceptible to 
acute skin reactions. 


SUMMARY 


Using LiF powder, the surface dose and 
build-up were measured in a lucite phantom 
for several kinds of megavoltage radiation, 
with the purpose of determining the extent 
of electron contamination from plastic 
shadow trays. 

For the 6 MV. unit, a shadow tray at 29 
cm. from the phantom caused considerable 
contamination of the beam, leading to an 
increase in surface dose of up to approx- 
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Frc. 10. Build-up curves for cobalt 60 gamma 1 
rays in lucite phantom. 
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imately 48 per cent of local dose for large 
fields. To eliminate this, different kinds of 
shadow trays were tried, as well as a lead 
filter under the tray. The last was found to 
be most efficient. 

For the 2 MV. unit an inherently good 
geometry led to low electron contamina- 
tion, while for the cobalt 60 unit poor 
geometry led to high contamination. 


P. S. Rao, Ph.D. 

Department of Radiology 

Case Western Reserve University 
Cleveland, Ohio 44106 
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A NEW METHOD OF ALIGNING A LIGHT LOCALIZER- 
X-RAY BEAM* 


By EARL VAN ROOSENBEEK 


HOUSTON, TEXAS 


fi Be field defining illuminator used on 
x-ray machines, teletherapy units, or 
high energy accelerators must closely out- 
line the area which the x-ray or electron 
beam exposes. During initial installation, 
the light bulb must be moved to align the 
light beam with the x-ray beam. Once it is 
satisfactorily aligned, it should be checked 
periodically to ensure proper patient treat- 
ment or examination. 

One method of alignment, in use for 
many years, 1s to shine the light field onto 
a cassette-containing film. The edges of the 
light field are marked with some dense ob- 
ject such as lead; an exposure is made and 
the film is processed. On a new machine, 
and frequently when replacing light bulbs 
on older equipment, the 2 fields will rarely 
coincide. Some estimate of necessary bulb 
movement must then be made. The bulb is 
moved the estimated amount, and another 
film is exposed. With luck, 3 or 4 films will 
give satisfactory alignment. More than an 
hour of adjusting and re-exposing film is 
common. 

Polaroid film packs can be used to hasten 
the developing process, but they lack the 
other benefits of the method to be described 
here. 

A better approach has been suggested by 
Feldman.? With this method, the film can 
be returned exactly to the position it was in 
initially after it is processed, and the light 
can be moved to coincide with the darkened 
area of the film. 

A much simpler and more economic 
method is now available in the form of 
light- and x-ray sensitive paper. This paper, 
Kodak linograph 1895, has been suggested 
by the Bureau of Radiological Health! as a 
faster, more economical method of visualiz- 
ing x-ray beams. 


However, the methods suggested do not 
take advantage of some of the more impor- 
tant benefits of the Kodak paper. The 
paper does not need to be used in a film 
cassette. It can be removed from a light- 
proof storage envelope or box at the time 
of exposure in a dimly lit room. Back- 
ground light can be as high as 1-2 foot 
candles. The paper can be taped to a fixed 
surface in the beam path and an exposure 
made with the x-ray beam. After exposure, 
the room lights can be turned on. If they 
are fluorescent lights, the paper will begin 
to self-process immediately. If the room 
lights are not fluorescent or not bright 
enough, a fluorescent desk lamp can be 
positioned near the paper. Processing of the 
illustrations used here occurred in less than 
I minute under fluorescent light of 150-250 
foot candles. 

Since the paper has not been moved in 
this procedure, the light bulb can now be 
moved to correspond to the x-ray darkened 
area. 

A verification record can then be made 
using another sheet of the paper. The light 
localizer is turned on during some part or 
all of the exposure, and 2 effects will be 
observed: the light localizer will expose the 
paper sufficiently so that the light field can 
be observed as a lighter area, and the x-ray 
beam will cause a darkened area. If both 
fields are the same size, the x-ray penum- 
bral exposure will produce a darkened area 
slightly larger than the light beam. When 
the light beam is not properly aligned, the 
asymmetry of light to dark edges is appar- 
ent. A much greater accuracy of alignment 
is possible than can be obtained using lead 
markers and trying to approximate the 
position of the edge of the light beam. An 
example of this is shown in Figure 1. 


* From the Department of Physics, The University of Texas at Houston, M. D. Anderson Hospital and Tumor Institute, Houston, 


Texas. 
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hig. 1. A 25 mev. photon exposure, Light bulb re- 
quires adjustment towards the right side. 





Cross hair alignment and light-distance "D | l 
indicators can be displayed simultaneously With sufficient tissue-equivalent material to 


when present and if desired. This also re- produce build-up. l 
Phe paper will become lighter or darker 


cords the fact that the cross hairs and dis- T 
tance indicator are correctly set, assuming — 5 2 Opposite effects are occurring—a light- 


the distance to the paper was first correctly 
measured using another method, such as a 
mechanical pointer. 


should be covered during x-ray exposure 





Fic. 4. Theratron 80 exposure showing light beam to 
x-ray beam conformity and cross hair optical 
light localizer on. distance indicator alignment. 
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ening caused by the longer wavelength of 
light and a darkening caused by the x rays. 
Some combination of light beam time to 
x-ray exposure time must be derived in 
cases where the light beam is very intense. 
In the illustration of Figure 1, a 25 mev. 
photon beam exposure of 250 r and a light 
beam time of 10 seconds was used. 

Figure 2 is an exposure made without the 
light beam; 100 kv., 100 ma., 2 seconds, 5o 
cm. target-film distance, and 2 mm. Al 
HVL were used. Figure 3 is the same expo- 
sure with the light localizer on prior to 
x-ray exposure for about one-half second. 
The light pattern appears exactly as seen 
by the eye during set-up. 

Figure 4 is an exposure made with an 
A.E.C.L. Theratron 80.* The output of the 
machine was 125 r/minute at 80 cm., and a 
2 minute exposure was made. The light 
localizer and distance indicator were left on 
during the exposure. 

The paper, which comes in an 8 inch roll 
100 feet long, can be cut into convenient 8 
inch lengths. This is adequate for a 15 cm. 
X15 cm. field. Fading of the paper can be 
prevented by keeping the paper between 
the pages of the machine log book or by 
covering with yellow report covers.! 


SUMMARY 


Kodak linograph paper, type 1895, has 
been found to exhibit a response to both 


* Atomic Energy of Canada, Ltd. 
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light and x rays in a manner which can be 
very useful in displaying light beam-x-ray 
alignment. The paper is insensitive enough 
to be handled in a low light level room, but 
self-develops under strong fluorescent light. 
When a sheet of the paper is attached under 
an x-ray portal, both the light localizer 
pattern and the x-ray beam çan be seen 
without disturbing the position of the 
paper. Light bulb alignment can be ob- 
tained by using 1 sheet of 8 inchX8 inch 
paper, and by moving the bulb only once. 
The entire procedure can be done in about 
ç minutes with greater accuracy than by 
previous methods. 

The method can also be used to display 
the alignment of cross hairs and optical 
distance defining lights as a matter of rec- 
ord. The paper becomes a permanent record 
if placed between the pages of the machine 
log book and not exposed constantly to 
further light. 


Department of Physics 

University of Texas at Houston 

M. D. Anderson Hospital and Tumor Institute 
6723 Bertner Ávenue 

Houston, Texas 77025 
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UPDATING THE MANCHESTER SYSTEM 
FOR AFTERLOADING* 


By W. P. SCOTT, M.D.t 


CHARLOTTE, NORTH CAROLINA 


So years ago we developed an 
Alignment Applicator which combined 
the best features of the loose system (fitting 
the ovoids and tandem to conform to the 
pelvic anatomy) and the rigid system 
(stable alignment of the ovoids and tan- 
dem). This Alignment Applicator?” en- 
sured: 

1. Optimal alignment, by having the 
tandem and ovoids perpendicular to one 
another which tended to project the uterus 
cephalad and equidistant between the 
rectum and bladder and equidistant be 
tween the left and right pelvic walls with 
minimal, if any, deviation. 

2, Optimal position, by having the axes 
of the tandem sources perpendicular to 
the ovoid sources which in turn were per- 
pendicular to the bladder and rectum 
(minimal radiation) and parallel to the 
cervical os (maximum radiation). Conse- 
quently, there was no need to correct for 
“hot? and “cold” spots with external 
radiation. Furthermore, I believe that the 
good geometry of a fixed tandem-ovoid 
system is preferable to the bad geometry 
of the Heyman capsule system in irradiat- 
ing the corpus uteri. 

3. Optimal fit, by selecting the correct 
size from the 6 dummy ovoids and 3 tan- 
dem lengths. Even the narrowest of fornices 
and shortest of canals, e.g., stump, would 
accept the smallest ovoid and single seg- 
ment tandem. 

4. Optimal stability, by converting the 
loose system to a rigid system. Several 
patients were inadvertently transported in 
wheel chairs, and a few were even ambula- 
tory, yet without the slightest change in 
position of the system noted on roentgeno- 
grams. The amount of vaginal hardware 
was reduced to a minimum, with only a 3 


inch X$ inch pin remaining in the lower 
vagina requiring minimal packing. 

5. Acceptance of any type of radioactive 
source in the ovoids regardless of size, 
shape or number. Furthermore, any type 
of tandem was adaptable to the Alignment 
Applicator. 

6. Minimal application time of 2 minutes 
or less using a preloading technique. ; 

However, even this relatively short ap- 
plication time has been criticized in this 
era of afterloading and, therefore, in order 
to retain these 6 advantages of the Align- 
ment Applicator, we have modified the 
ovoids for afterloading. As there are al 
ready enough cervical applicators available, 
we see no reason to design another. We 
therefore limited the presentation to a mod- 
ified ovoid of the Manchester type which 
can be used with any standard after- 
loading tandem and which will accept any 
standard radioactive source. Consequently, 
this device (Fig. 1, 4 and B; and 2, 4 and 
B) should interest those therapists who 
have a large investment in radioactive 
sources of various sizes and shapes on hand 
and prefer: 


A Manchester type system? 

A perpendicular rather than a parallel 
relationship of ovoid and tandem sources 
(Fig. 3, £ and B) 

Vertical elevation of the uterus with 
minimal if any deviation or flexion 
Minimal vaginal hardware 

Little, if any, packing 

An ideal position of sources and align- 
ment of applicator 

Optimal fit of ovoids and tandem to the 
anatomy! 

Easy dose calculations due to consis- 
tently good geometry (Table 1) 


* From the Department of Radiotherapy and Nuclear Medicine, Charlotte Memorial Hospital, Charlotte, North Carolina. ' 
Afterloading Manchester System: Radium Chemical Co., New York. 
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Updating the Manchester System for Afterloading 





Fic. 1. (4) Unassembled system showing how recesses are opened (or closed) with a tenaculum and closed 


with a suture line. The tandem is passed through the hole in the crossbar after the correct uterine length is 


preset with a collar which secures tandem to ovoids prior to loading. (B) Assembled system showing tand 


cm 


+ 


engaging closed ovoids which will be opened and loaded. Later tandem is tube-loaded at bedside, 


A choice of direct or indirect (tube) load- 
ing 

Rapid and simple application and re- 
moval of both applicator and sources. 


DESCRIPTION 


The basic series of 6 modified Man- 
chester ovoids with a hole in the crossbar 
as used with the Alignment Applicator are 
further modified as follows: 

A recess is cut out of the ovoid and the 
resulting block contains a channel to ac- 
commodate the radioactive sources. This 
recess is hinged at its base in order for it to 
be opened, with the channel changing 90° 


from a vertical to horizontal position for 
afterloading. A small clip at the top of the 
ovoid closes the channel and locks the 
recess. These channels are drilled large 
enough to accommodate any size sources 
or tubes. Either direct loading with long 
forceps or indirect loading with nylon 
tubes is possible, but tubes might be pre- 
ferred, since simple retraction of the tube 
opens the recess and empties the channel. 
The tube also allows bedside afterloading 
along with the tandem. (The same type 
tube and stylet used to hold and retain the 
radioactive sources in the tandem serves 
to afterload the ovoids.) A small transverse 
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hole set in the face of the recess allows it to 
be easily opened and closed with a tenacu- 
lum. In addition, a hole passing through 
the back of the ovoid and on into the back 
of the recess and channel allows closure of 
the recess with a suture which is preferred 
to the tenaculum for bedside afterloading. 
Furthermore, the suture facilitates removal 
of the ovoid from the vagina. 

After the tandem is passed into the 
uterine canal to determine the correct 
length, a collar is slipped on and attached 





Sonn 


sd hic. 2. (4) Tandem and adjustable collar for pre- 
setting tandem length shown passing through the 
crossbar of ovoids. For afterloading in the operat- 
ing room, the recess is opened with a tenaculum 
and closed with either the tenaculum or a suture 
line (note the holes provided for these). The tan- 
dem is afterloaded at the bedside. (B) Assembled 
system for afterloading (lower ovoid) at bedside. 
The stylet is removed after the source is deposited 
and the channel is closed with a suture line to lock 
and seal the sources within the tube (upper ovoid). 
Withdrawing the tube opens the channel and re- 
moves the source. The same type of tube is used 
for both tandem and ovoids. 








hic. 3. G7 and B) Roentgenograms of medium ovoids (with spacer) and a 3 segment tandem showing vertical 
position of the tandem and perpendicular anteroposterior relationship of the sources within the ovoids. 
(4) The anteroposterior roentgenogram shows the transverse pins (hinges) below the sources. (B) The 
lateral roentgenogram shows a clip identifying the anterior cervical lip. 
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TaBLe I 
DOSE RATE IN RADS/HOUR TO CONVENTIONAL PELVIC POINTS 
20 mg. loading in each ovoid Filtration=1 mm. Pt Filtration=0.5 mm. Pt 
10 mg. loading in each tandem 
segment Point A Point B. Cervix Point A  PomntB Cervix 
Large ovoids with spacer 16.5 8.28 2.4 1974 8.86 56.1 
Large ovoids without spacer 16.6 8.00 69.5 17.8 8.56 2445 
Medium ovoids with spacer 18.5 9.20 70.8 19.8 9.84 76.1 
Medium ovoids without spacer 19.0 8.50 97.4 20.3 9.IO 105. 
Small ovoids with spacer 22.3 9.2 ps. 23.9 9.84 143. 
Small ovoids without spacer 22.1 8.76 160, 23.6 9.37 173. 
{N90 fff E T 2.62 33.3 15.8 2.82 36.6 
LAO —- o cw. eM 2.53 4.62 13.4 2.73 5.55 
foe ff IO 7 y. M. 3.00 1.80 1.33 4.40 1.91 1.72 
L d uc ef 10 ^ ano 1.18 0.50 210 1.27 0.60 


Above factors are for radium and cesium 137. For cobalt 60: 1 me= 1.56 mg. radium. 


with a set screw. The tandem is then 
passed through the central hole of the 
crossbar (and on into the uterus) until the 
threads of the collar engage the threads of 
this hole. Thus the tandem is easily at- 
tached to and detached from the ovoids by 
merely screwing the tandem in and out. 


LOADING 


After the tandem and ovoids are in- 
troduced and joined, the recesses are 
opened with a tenaculum, loaded, and 
closed with either a tenaculum or suture. 
The channels may be loaded directly with 
radioactive sources or indirectly ‘with 
nylon tubes through which sources are 
then or later transferred by a stylet which 
is withdrawn before the recess is closed with 
either a tenaculum or suture. Unloading is 
easily accomplished by withdrawing the 
nylon inner tubes from the tandem and 
ovoids. If the recess has been directly 
loaded, then the ovoids are pulled out of 
the vagina by the suture and emptied. 


SUMMARY 


Universal afterloading Manchester 
ovoids for use with any standard after- 
loading tandem and most standard radio- 
active sources have been designed to: 

1. Provide optimal stability, position 
and alignment with mechanical simplicity. 


2. Provide optimum anatomic fit re- 
quiring little, if any, packing. 

3. Provide rapid application and re- 
moval. 

4. Eliminate excessive vaginal hardware. 


Department of Radiotherapy 
and Nuclear Medicine 

Charlotte Memorial Hospital 

Charlotte, North Carolina 28201 
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EXPERIENCE WITH CALIFORNIUM 252 IN 
CLINICAL RADIOTHERAPY* 


By JOSEPH R. CASTRO, M.D.,f GEORGE D. OLIVER, Px.D., H. RODNEY WITHERS, M.D., 
Pu.D., and PETER R. ALMOND, Pn.D. 
HOUSTON, TEXAS 


T use of externally applied fast neu- 
trons in the treatment of cancer has 
been considered for some time, and a clinical 
trial is underway. 99 Recently, fast neu- 
tron emitting californium 252 (Cf*?) sources 
for interstitial and intracavitary use have 
been made available by the Atomic Energy 
Commission for evaluation in the treat- 
ment of human cancers. An amount of 229 
micrograms of this material was supplied 
to the University of Texas M. D. Anderson 
Hospital and Tumor Institute at Houston, 
Texas in 1968. Preliminary physical,” 
radiobiologic?19—3? and health physics 
data!®1729 have been accumulated by us 
and others preparatory to the clinical use of 
these sources. 

The rationale for the use of fast neutrons 
in clinical radiotherapy has been succinctly 
stated by Brennan and others.^?5 High 
LET* radiations partially overcome the 
radiation resistance of anoxic tumor cells 
which may be present in tumors, the pro- 
portion depending upon the size and vascu- 
larity of the tumor. The ratio of radiation 
dose required to affect anoxic cells com- 
pared to that required for the same effect in 
well oxygenated cells is called the oxygen 
enhancement ratio (OER). The presumed 
advantage of a fast neutron emitting source 
such as Cf*? depends on its lowering of the 
OER, estimated to be about 1.6 to 1.7” for 
Cf*? compared with about 2.0 for Ra?” 
utilized at clinical interstitial dose rates 
(30-70 rads/hr.). Therefore a small but 
possibly important advantage may be 
gained by using Cf? instead of Ra? or 
Ir. 


* Linear Energy Transfer: ionization density in kev./micron of 
path. 


Whether or not this theoretic advantage 
wil be demonstrable clinically will ulti- 
mately require a controlled clinical trial. 
Preparatory to this, we have utilized C£? 
in a pilot study since November 1969 to 
evaluate: (1) basic dosimetry and health 
physics data; (2) workable afterloading 
techniques; (3) dose specification and com- 
puter dosimetry methods; and (4) a clinical 
impression as to tumor and normal tissue 
reactions and a clinically useful RBE factor 
for the neutron portion of the radiation 
dose. 

This report details our experience to 
date. 


PHYSICS 


Under a contract with the US AEC 
(effective on October 15, 1968), 54 sources 
totaling 229 micrograms of Cf"? were 
loaned to the M. D. Anderson Hospital 
(Table 1). The initial studies were of perti- 
nent physical and dosimetric measure- 
ments. A computer procedure for calcula- 
tion of neutron dose distribution around an 
implant was derived to aid in treatment 
planning. 

The relative activities of the afterloading 
cells were measured either in a National 
Physical Laboratory Chamber (combined 
beta-gamma reference ionization chamber, 
NBS Handbook No. 80) or a BF; counter. 
These relative activities of the short after- 
loading cells agreed within +4.7 per cent, 
and those of the long afterloading cells 
within +2.§ per cent. 

The uniformity of linear activity of the 
sources was evaluated with autoradio- 
graphic techniques to check for spotted 
lengths, hot ends and cold ends. 


* From the Department of Radiotherapy and Department of Physics, University of Texas M. D. Anderson Hospital and Tumor 


Institute, Houston, Texas. 


t Present Address: Section of Radiation Oncology, University of California School of Medicine, San Francisco, California. 
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TABLE Í 
cF2 SOURCES RECEIVED 


Active Ce 
Type No. | Length Content 
(cm.) (ug-) 
Afterloading Cell 18 125 0.75 
Afterloading Cell 24 8.0 1.5 
Applicator Tube 12 135 10-20 
DOSIMETRY 


The gamma ratio and neutron perpen- 
dicular bisector dose rates and the neutron- 
to-gamma ratio of some Cf*? sources were 
determined to a depth of 7.0 cm. in tissue 
equivalent solution using dosimetry sys- 
tems similar to those described by Oliver 
and Wright.’ 

Isodose contours for gamma rays and for 
neutrons emitted from a Cf? needle were 
measured in tissue equivalent solution. 


NEUTRON DOSE RATES IN RADS/HR 





7.5 Rads /Hr. Treatment 


Dose Rote 


Right 
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The gamma dose is depressed at the ends of 
the needle by the internal sealing plugs; the 
fast neutron dose rate distribution exhibits 
no such end effect. As expected, the gamma 
dose rate (normalized per microgram) from 
an afterloading cell was higher than that 
from an applicator tube, because the tube 
wall (0.7 mm.) is thicker than the cell wall 
(0.25 mm.). The active length of a source 
did not noticeably affect the dose rate. 


COMPUTER DOSIMETRY 


The Department of Biomathematics at 
the Anderson Hospital has combined into 
their existing RADCOMP computer pro- 
gram a ninth-order polynomial fit of the 
calculated results of neutron kerma rate as 
a function of depth in tissue. This new 
program CALRAD is based on the same 
general principles of patient data acquisi- 
tion from roentgenograms, of multiple line 
source summations for total physical dose 


GAMMA RAY DOSE RATES IN RADS/HR 





3.5 Rads / Hr. Treotment 
Dose Rate 


Right 


Fic. 1. Case 1 (Table 11). Isodose curves for neutron and gamma ray doses about a planar implant. The 
doses are in rads/hour and must be multiplied by appropriate RBE values (7.0 for neutrons, 1.0 for gamma 


rays). 
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estimates, and of plotted and/or listed dose 
disttibutions in selected planes (Fig. 1). 
Gamma-ray and neutron doses are calcula- 
ble with CALRAD. The salient features of 


this program are: 


A variety of source types can be used— 
needles, cells, or tubes—as long as such 
dimensions as active length, physical 
length, filter thickness, and activity are 
given. 

Multiple isodose distributions can be 

obtained from planes of calculation hav- 

ing any orientation around or passing 
through some or all of the sources in the 
implant. 

Input data, derived from roentgeno- 

grams, either stereo or orthogonal sets, of 

the actual implant supply the clinical 
information required for the computa- 
tion. 

Output data consist of: 

a. A tabular listing of dose rates on grid 
points in the plane. 

b. Plotted and labeled isodose curves for 
both neutron and gamma-ray physical 
dose rates plus source projections on 
the plane of calculation. 


This calculational method assumes the 
Cf?2 sources to be in an infinite homogene- 
ous medium and restricts the use for sources 
which are located several neutron mean 
free paths from boundaries—about 4 cm. 
Another version of this program is being 
developed to treat the sources in a finite 
medium, allowing calculations of neutron 
dose rates through interfaces or inhomo- 
geneities, such as bone, air or irregular 
contours. 

Experimental evaluation of the effect of 
the tissue-air interface on the tumor dose is 
in progress to compare with the calcula- 
tions. Isodose plots comparing typical 
californium and radium implants will be 
prepared. 


RADIATION SAFETY 


Ánother area of concern is the neutron 
dose to hospital personnel caring for pa- 
tients loaded with Cf^?, For nursing, only 
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the necessary procedures of patient care 
are ordered. For the radiotherapists, after- 
loading procedures for the implantation are 
required. All personnel use special shielding 
when dealing with Cf? radiation. A trans- 
port shield 1s utilized by the physicist, or 
Cf? curator, who assays and transports 
only those sources required for the specific 
implant. The transport shield 1s made of 
water-extended-polyesters (WEP) and is 
designed to carry about 1o micrograms 
with «20 milliroentgen equivalent man 
(mrem) per hour at the surface. Concentric 
rings (2 inches thick) of shielding can be 
added when larger amounts are needed. 

A bedside shield has been developed for 
use by attendants. Two versions of this 
shield exist—1 is only wide enough for 1 
man; the other is 4 feet long. The curved 
body of the shield protects the blood- 
forming organs from neutron dose with a 3 
to 4 half-value layer (HVL) thickness of 
WEP; a "Lucite" head shield protects the 
eyes with a 2 HVL thickness. The head 
shield moves on a rail the length of the 
body. The whole shield can be wheeled into 
place beside the patient by a nurse. The 
radiotherapist is only slightly hindered 
when loading or unloading the implant with 
sources. Calculations of the neutron doses 
to the radiotherapist's head region while 
standing behind the shield (as in Fig. 2) 
for the time required to afterload and re- 
move the Cf^? sources from the patient 
have been performed. The doses are calcu- 
lated from dose rate measurements made 
behind the shield with a 10 inch spherical 
neutron monitor. Except for 2 patients, 
the dose averaged 1.1 mrem per micro- 
gram of Cf? implanted. With 2 patients, 
difficulty was experienced in removing the 
afterloading cells from the guide tubes. The 
bedside shield was therefore removed to 
improve access to the patient, and, as a 
consequence, the therapist received doses 
3 times higher than he received during 
other implant procedures. This emphasizes 
the desirability of shielding the radio- 
therapist and the advantage of using un- 
complicated afterloading techniques. 
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For the total 162 micrograms of CP? 
implanted, the radiotherapist received an 
estimated 180 mrem over a period of 
year. 

If Cf? is to be used for treatment of 
gvnecologic cancers, extreme caution must 
be used because large amounts of C? are 
required. Afterloading devices should be 
developed, preferably remotely operated. 
W E P or oo high yam content ma- 
ing. pou Lie Cf 2 Ras ET are 
about the same size, each may be adapted 
for use in this tvpe of device. 


PATIENT EYE LENS DOSE 


Of particular concern in these prelimin- 
ary studies is the dose delivered to the eye 
lens bv implants of lesions in the head and 
neck region. Several patients had implants 
ranging from 10 to 15$ cm. from one eye 
lens; a neutron dose to that lens of 0.4 to 
60.0 rads was calculated for the treatment 
period. If an RBE of 15 is assumed, the 
biologic dose approaches the extrapolated 
dose to give an observable effect in humans, 
but not necessarily to produce a vision-im- 
pairing defect. One patient (Case 7, Table 
i1) received a very high lens dose because 
of close proximitv of 1 source to the eve. 


RADIOBIOLOGIC CONSIDERATIONS IN 
CALIFORNIUM THERAPY 


There is no fixed value for the biologic 
effectiveness of Cf emission relative to 
that from Ra. The most important vari- 
able determining RBE is the dose-rate 
from Ra?*, A less important factor is the 
changing ratio of neutron to gamma-ray 
dose from Cf? as the distance from the 
source increases, the result of a more rapid 
attenuation of the neutron component in 
tissue bevond about o.; cm. from the 
source. Since ~40 rads/hr. is a commonly 
sought dose rate with radium implants, the 
RBE that we need to use is that for cali- 
fornium neutrons relative to radium gam- 
ma rays given at ^40 rads/hr. This RBE 
value may then be applied to the dose that 
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NO EQ 
lucite viewing shield equal to 2 HVL for Cr 
neutrons. 


ic. 2. Afterloading behind californium shield. 


would be given from Ra?* to determine the 
Cf”? neutron dose required. 

It should be noted now that a rad of 
neutrons is several times more effective 
biologically than is a rad of gamma ravs 
given at low dose rates. Therefore, in con- 
sidering biologic effects, it 1s unre: asaibh] e 
to sum phv sical dose rates of the neutrons 
and gamma rays emitted by Cf? The 
gamma contribution should be MEN to 
its neutron-equivalence (bv dividing bv 
the appropriate RBE value) or ignored al- 
together, ®® since its biologic effect repre- 
sents less than 10 per cent of the total. 
RBE values discussed in this section relate 
to a comparison of Ra?* gamma rays ne 
Cf" neutrons only, or CP? neutrons with: 
minimal adj ustment (8 per cent) for die 
contribution of Cf? gamma rays. 

Our experiments compared the effect of 
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Case 


IO 


I1 


I2 


14 


15 
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Tumor 


Squamous cell carcinoma of cer- 
vix, metastatic to inguinal lymph 
nodes 
Squamous cell carcinoma of 
vagina, Stage Iv 


Squamous cell carcinoma of cer- 
vix, Stage 111, metastatic to in- 
guinal lymph nodes 


Squamous cell carcinoma of lung, 
metastatic to right submandib- 
ular lymph node (4.5X3.£X2.0 
cm.) 

Squamous cell carcinoma of 
vagina, Stage II 


Recurrent squamous cell carci- 
noma of lower lip (post surgery) 


Basal cell carcinoma of right 
nasolabial fold 


Squamous cell carcinoma of lung 


with skin nodules 


Squamous cell carcinoma of upper 
lip 


Squamous cell carcinoma of 
vagina 
Squamous cel] carcinoma of 


vagina, Stage II! 


carcinoma of 
dista] 


Squamous cell 
cervix, metastatic to 
urethra 


Recurrent squamous cel] carci- 
noma (lip) in neck (post roentgen- 
ray treatment) 


Squamous cel carcinoma of 
tongue T4N, (2nd primary carci- 
noma) 
Squamous cell carcinoma of 
tongue, TN: 


Taste II 


Cf Dose 


6,100 rem 
109 hr. 


2,560 rem 
26 hr. 
4,000 rem 


100 hr. 


2,260 rem 
40 hr. 


970 rem 
24 hr. 


1,920 rem 
30 hr. 


4,250 rem 


6,000 rem 
70.5 hr. 


2,050 rem 
26 hr. 


1,250 rem 
si hr. 


1,600 rem 


26 hr. 


2,790 rem 
69 hr. 


4,205 rem 
66.7 hr. 


4,000 rem 
70.3 hr. 


2,700 rem 
67 hr. 


January, 1973 


External 
Roentgen Results 
Treatment 
Local control until death at 81 
mo., skin-dry desquamation 
5,000 r Distant metastasis at 5 mo., local 
control in pelvis 
Local recurrence at 10 mo. 
Died 12 days after implantation 
of cerebral vascular accident, ? 
distant metastases (brain) 
$,000 r No evidence of disease at 17 mo. 
5,000 r Local failure at 2 mo. 
Local recurrence at 5 mo. 
Died from distant metastases at 
6 wk., local lesions much smaller, 
no moist skin reaction 
g,000r No evidence of disease at 17 mo. 
5 000'r Local control at 14 mo. 
5,000 r Local contro] at 14 mo. 
--1,000 


Parametrial 


3,000r Died 3 wk. later of cerebral 
Transvaginal vascular accident 

Died 9 mo. later, regression but 
persistent tumor 

2,500r Persistent tumor 

after 3 

treatments 
5,500r Persistent tumor 
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Tare II cont. 


External 
Case Tumor Cf*? Dose Roentgen Results 
Treatment 
16  Metastatic carcinoma to neck 2,220 rem 6,000 r Persistent tumor at 3 mo., ex- 
lymph node (6X 6 cm.) 44. hr. pired 32 mo. 
17 Squamous cell carcinoma of 2,000 rem £,000r Persistent tumor at 3 mo. 
skin, metastatic to neck lymph 21 hr. 
node I,900 rem 
29 hr. 
18 Melanoma of cervix and vagina 11,000 rem Regression at 4 mc., positive 


from mucosal 


biopsy at 8 mo. 


dose, 2 applica- 


tions 


19 Melanoma of vagina 


Cf neutrons and Ra? gamma rays on 
survival of proliferative cells in the intest- 
inal mucosa of mice.” For technical reasons 
it was impossible to use dose rates of less 
than 160 rads/hr. from Ra?*. Our estimate 
of RBE (CP? neutrons only/Ra?5 gamma 
rays, 160 rads per hour) was about 5.2, 
which is similar to the value for pig skin 
determined by Atkins ef 27? using 160 
rads/hr. Ra?” gamma rays. This is not sur- 
prising since the dose-survival character- 
istics of jejunal crypt cells and skin epi- 
thelial cells are similar,” and there would 
be little opportunity for regeneration to 
affect the response of either tissue during 
the exposure which lasted 24 hours or less. 
The RBE (Cf? neutrons/Ra?*) value is 
about 7, when the Ra?* dose rate to pig 
skin is reduced to 35 rads/hr.5 We have 
assumed, therefore, that this value would 
also be relevant to killing of cells of the 
intestinal mucosa, when dose rates of 35 
rads/hr. from Ra% and 5$ rads/hr. from 
Cf*? neutrons were used. The RBE value 
we use now for clinical purposes is 6.5, 
meaning that 1 rad of Cf? neutrons is 6.5 
times as damaging as 1 rad of gamma rays 
given at 40 rads per hour. mE 
Although cell killing by Cf is probably 
relatively independent of dose rate (ex- 


7,500 rem 
96 hr. 


Local recurrence at 3 mo. 


APAA anasan hati m 


cept for the minor killing by the gamma 
component), the effect of regeneration in 
rapidly proliferating tissues cannot be ig- 
nored. Therefore, it is desirable to deliver 
the treatment with Cf? in about the same 
over-all treatment time as would be used 
with Ra?*, For example, if a Cf treatment 
involving exposure to intestine were given 
in 7 days, there would be more regeneration 
of intestinal mucosa during the Ra? treat- 
ment. Consequently, the Cf^? treatment 
would be more damaging. In other situa- 
tions, the proliferation occurring during 
the few days of treatment is probably of 
relatively minor significance. Nevertheless, 
protraction of treatment time may modify 
tissue response in other ways and if Ra?6 
and Cf?? are to be compared in clinical 
trials, it is desirable that the same over-all 
treatment times be used. This is an impor- 
tant consideration because most Cf sources 
available to date give a Jiologic dose rate 
higher than that given by conventionally 
used Ra?5 sources; hence, over-all treat- 
ment times using Cf? have tended to be 
shorter than for Ra, Although equal 
treatment times should be used, it should 
be noted that unless some rapidly regen- 
erating.tissue such as intestine is at risk, 
no correction need be made to the total 
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dose prescribed with Cf, if the dose rate 
from an implant happens to be greater 
than the equivalent of 40 rads/hr. from 
radium. This contrasts with the practice 
with Ra?* and reflects the independence of 
tissue response and dose rate when Cf*? is 
used. 

A further reason for trying to protract 
the treatment time with californium. to 
equal that with radium is that reoxygena- 
tion requires time and, if it is important in 
determining the response of human tumors, 
then better responses would be expected 
from slower treatments. 


CLINICAL MATERIAL 


From November 1969 to May 1971, Ig 
patients with either locally far advanced 
or disseminated neoplasms received either 
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interstitial (17 patients, 18 implants) or 
Intracavitary (2 patients) implants with 
Cf? as all or a portion of their radiother- 
apy. Twelve of the 19 patients had some 
amount of external radiotherapy prior to 
the implantation. Sixteen of the 19 pa- 
tients had squamous cell carcinoma, 1 had 
basal cell carcinoma and 2 had malignant 
melanoma. 

The sites of implantation were mainly 
metastatic inguinal or cervical lymph 
nodes or advanced vaginal or intraoral 
tumors (Table 11). Where possible, super- 
ficial sites were selected to evaluate the 
response of overlying skin. Attention was 
primarily directed to: (1) tumor response; 
and (2) radiation reaction in normal tis- 
sues. Unfortunately, follow-up was often 
short because of the advanced state of the 


Fic. 3. C4) Case 4 (Table i). Skin markings to facilitate percutaneous placements of metal guides. (B) Inser- 
tion of nylon tubes in operating room. The californium is afterloaded from behind shields after roentgeno- 
grams are taken and the patient has returned to room, 
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disease. The patients were followed to 
death or local recurrence with frequent ob- 
servations, the longest follow-up being 17 
months. 


TECHNIQUES OF IMPLANTATION 


An afterloading technique for implanta- 
tion was developed from that used by 
Pierquin for Ir! implants? Either solid 
or flexible metal guides were used to allow 
percutaneous insertion of nylon or teflon 
tubes through the tumor which were se- 
cured by stainless steel buttons (Fig. 3, 
A and B), following which dummy sources 
were inserted for taking control roentgeno- 
grams. These roentgenograms both verified 
the proper placement of the sources and 
also provided data input for the computer 
dosimetry program. 

In the case of vaginal implants, hollow 
stainless steel needles were utilized instead 
of nylon tubes. For intracavitarv implants, 
a long metal intrauterine tandem which 
protruded into the vagina was utilized. 
Plastic vaginal cylinders were fitted over 
the tandem to maintain the vaginal mucosa 
at a definite distance. Sources could thus 
be placed both in the uterus and vagina. 
Cf? sources mav also be fitted into stan- 
dard afterloading vaginal applicators such 
as the Fletcher-Suit colpostats.” 

Thus, in all cases, afterloading of the 
radioactive sources could be accomplished, 
reducing personnel exposure significantly. 
Despite the difficulties in developing con- 
venient techniques for afterloading of 
intraoral implants because of the diameter 
(0.95 mm.) and rigidity of the Cf? sources, 
direct implantation of Cf*? needles was re- 
jected as too hazardous because of the 
neutron exposure to physicians’ hands and 
eves. Future modifications of Cf sources 
to make them more flexible mav facilitate 
such implantations. The desirability of a 
Cf*? wire similar to Ir!? wire is obvious for 
intraoral implants. 

The types of interstitial implantations 
performed included single and double 
plane as well as volume implants. Anatomic 
coverage of the tumor volume was con- 


189 


sidered of primary importance in place- 
ment of the sources. The lines of sources 
were ordinarily separated by 1.0-1.5 cm. 
The implants were either crossed, where in- 
dicated, or extended sufficiently beyond the 
visible or palpable tumor to obviate the 
need for crossing. No special distribution 
rules regarding linear intensity or spacing 
of sources were utilized. Computer ob- 
tained dosimetry was utilized in all cases 
to specify minimum tumor dose and treat- 
ment volume. 





REPORT OF CASES 


Case 7 (Table r). This 87 year old white 
male had a basal cell carcinoma of several years’ 
duration arising in the right nasolabial fold and 
infiltrating the right cheek, upper lip and com- 
missure and extending into the right ala nasi. 
Central ulceration was present. An extensive 
surgical procedure was considered too risky in 
view of his medical condition. A Cf? implanta- 
tion was performed (Fig. 4) using percutane- 
ously inserted nylon tubes. The implant was 
left in place for 67 hours, delivering what was 
thought to be 7,000 rem. A line of sources cross- 
ing the center of the implant through the ala 
nasi was not included in the dose calculation. 
Later a dosimetry error was found and the dose 
was recalculated at 4,250 rem at o.$ em. dis- 
tance from the plane of the implant. 

An RBE factor of 7.5 was used for the neu- 
tron dose. The patient developed a moist epi- 
dermitis which healed rapidly with formation of 
new atopic skin over the ulcer (Fig. :). Within 
; months, however, there was recurrent disease 
circumferentially about the ulcer site undoubt- 


edlv related to underdosage (Fig. 6). 

The dose to the right eve lens was calculated 
by computer dosimetry to be about 600 rem 
(RBE 10) because 1 source was placed very 
close to the eye. This was thought justifiable 
because of the patient's age and the presence 


alreadv of bilateral cataracts. 


Case 18 (Table i). This 7o year old Negro 
female presented with vaginal bleeding from 
malignant melanoma completely infiltrating the 
cervix and upper vagina. Palpable infiltration 
was present in both medial parametria. The 
uterus could be sounded 3 inches, however. The 
patient had numerous severe medical problems 
and was not able to withstand radical surgery. 
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Fic. 4. Case 7 (Table 1). Photograph of basal cell 
carcinoma of the right cheek with percutaneously 
inserted nylon tubes into which Cf?? sources were 
afterloaded. Later modification utilized larger 
diameter teflon tubes for outer tubing into which 
smaller diameter nylon tubes containing the Cf 
sources were afterloaded. 


Therefore a 72 hour intracavitary CP? applica. 
tion was performed and repeated 4 weeks later. 
Sources were afterloaded into a long metal 
intrauterine tandem which extended into the 
vagina so that both the uterus and entire length 
of the vagina were irradiated (Fig. 7, Æ and B). 
Three cm. diameter plastic vaginal cylinders 
were fitted over the tandem. 

Using an RBE of 7.5 for the neutron compo- 
nent of the Cf? dose, computer curves were 
obtained for various CÉP*? loadings for the same 


approximated depending on the available sup- 
ply of Cf? sources. The desired ratio of milli- 
grams of radium to micrograms of californium 
appeared to be 1.0: 0.45. A "standard" loading 
of CE? for this implant would be: 
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m 


7.$ micrograms 





a uterus 
Sor 
10.0 FOOSE EES oy. 
10.0 vagina 


The following loading was actually used for this 
patient: 


6.i micrograms Sn 


fy s 

6.0 uterus 
er ee 

^ " Q m: 

..6 VARINA 


A vaginal mucosal dose of approximately 11,000 
rem was given in 2 applications. The total num- 
ber of microgram hours was s,165. 

An initial regression of tumor was noted at 4 
months, but tumor recurrence was present & 
months after treatment. No untoward bladder 
or rectal effects were noted. An estimation of 
the maximum dose to rectum and bladder from 
the computer isodose curves was 7,300 rem 1n 
144 hours. 


DISCUSSION 


Our preliminary intent was to explore 
normal tissue reaction and tumor control 
in locally advanced primary tumors, skin 
or subcutaneous metastases or metastases 
to lymph nodes. Oral cavity, neck, groin, 
skin and vagina were the common ana- 
tomic sites. Initially, following the sug- 





Fic. g. Case 7 (Table 1). Approximately 1 month 
after implantation moist reaction was apparent in 
the irradiated area; this healed within 4 weeks. 
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gestion of Atkins e£ al} a clinical RBE ot 5 
was selected for direct comparison of 
interstitial Cf? implants to Ra™ im- 
plants, considering the total Cf?? dose, 
both neutron and gamma. Over the ex- 
pected treatment distances of 0.5 cm. to 
1. cm. for planar implants, and up to 5 
cm. for volume implants, the neutron to 
gamma ratio for Cf? was expected to be 
fairly stable. 

The selected RBE of 5.0 was soon sep- 
arated into the following components to 
give a more logical approach and facilitate 
computer 1sodose output: 


Neutron dose (rads) X 7.5 
(later, 7.0) = neutron dose in rem 
Gamma dose (rads) X 1.0 =gamma dose in rem 


pm————————Ó Rn d 


total dose in rem 


Total doses of 6,000-7,000 rem were the 
objective, where interstitial implantation 
alone was the therapy. Where external 
irradiation was utilized in addition to CP? 
therapy, the patients often received 5,000 
rads in 4 weeks with either Co?! teletherapy 
or 22 mev. photon irradiation followed bv 
1,500-3,000 rem from CP, An attempt 
was made to utilize similar dose rates as 
might be obtained with Ra?*. In practice, 
the dose rates with Cf*? varied from 25-124 
rem/hour, most from 25-60 rem/hour. 
Dose rate dependence was not expected to 
be a significant factor with Cf?? therapy. 
No untoward effects were observed with 
the higher dose rates. 

The dose specification for the intra- 
cavitary applications was somewhat more 
complex, since no guidelines were available. 
Empirical loadings with computer dosi- 
metry gave a ratio of 1.0 mg. of Ra?* to 
0.45 micrograms of Cf?? to produce similar 
isodose curves surrounding "'standard" 
tandem and colpostat gynecologic loadings 
when an RBE of 7.5 was utilized for the 
neutron portion of the Cf*? dose. 

Since uterine or vaginal tumors may 
provide suitable sites for californium ther- 
apy, it is advisable to develop techniques 
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Fic. 6. Case 7 (Table 1). At 44 months after im- 
plantation thin atopic skin has covered the ulcer, 
but there is persistent disease at the edge of the 
previous ulcerated area: 4,250 rem were delivered 
instead of the planned 7,000 rem. 


related to previous experience with radium, 
Cf? sources can be fitted to afterloading 
intracavitary applicators, so that stan- 
dardized loadings will provide known iso- 
dose levels around the applicators. Ex- 


perience with tumor control as well às 
bladder and rectal tolerance is needed. 
Table n shows the local results in the 


irradiated site. At least 3 of the local 
failures are believed attributable to under- 
dosage due to dose miscalculation. Ex- 
cluding these, the rate of local control was 
encouraging and clinically compatible with 
the advanced disease. Skin and normal 
tissue reactions were also within the ex- 
pected range suggesting that the RBE of 
6.2—7.5$ for the neutron dose was reason- 
ably correct. 
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Fic. 7. C4) C 
Plastic vaginal cylinders hold the mucosa at a specified distance. Dummy sources are loaded for roent- 
genography. (8) Lateral view. Six Cf?? sources were afterloaded into the tandem to line the uterine canal 
and upper 1/2 of the vagina. 


Californium may be best utilized as 
"boost" therapy after a basic dose with 
gamma ray irradiation in order to control 
the anoxic central tumor or it may be of 
'alue alone in certain tumor sites. Tech. 
niques and tumor sites for a prospective 
randomized clinical trial are needed in 
order to adequately answer the question of 
its relative efficacy to gamma emitting 
isotopes. 


CONCLUSIONS 


1. Afterloading techniques are required 
to maintain a low exposure dose to per- 
sonnel and assure a reasonably geometric 
implant with Cf, 

2. The clinical impression of 6.2-7.c for 
the neutron RBE for Cf*? appears correct. 

3. À number of patients with advanced 


vase 18 (Fable i1). Anteroposterior roentgenogram of long metal intrauterine and vaginal tandem. 


disease have had local control of the tumor 
indicating that CP? is an effective inter- 
stitial source. 

4. Intracavitary use of Cf?” is feasible 
and may be the easiest to standardize. A 
ratio of 0.45 micrograms of Cf™? to 1.0 mg. 
of Ra** is suggested for gynecologic im- 
plants. 

5. Increased precautions and care must 
be taken in handling Cf? and patients to 
prevent overexposure of health personnel; 
this must be weighed in assessing the use- 
fulness of CP. 

6. Decay of CP? may be a problem in 
maintaining a sufficient amount of the re- 
quired intensities, especially for gyneco- 
logic implants. A bank may be needed to 
replenish sources fairly frequently. 

7. A controlled clinical trial will be 
needed to prove or disprove the greater 
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N 
2 
3150 REM/72 hrs 


= 44 REM/hr 


40 REM/hr {N} 4 REM/hr [7] 
RBE (7.5] 


3150 rads/72 hrs 


e 


3150 REM/72 hrs 
= 44 REM/hr i 
P d N l 
40 REM/hr (N) 4 REM/hr (Y) 
RBE (7.5) 


3150 rads/72 hrs 


© 


Fic. 8. (4) Case 18 (Table 11). Californium loading. Computer obtained isodose curve (heavy black line) out- 
lining tumor volume receiving a minimum of 3,150 rem in 72 hours. Sources: 1—6.5; 2—6.1; 3—6.0; 


45.45 5—8.0; 6—8.6 micrograms. 


(B) Standard radium loading. Similar isodose curve for 3,150 rads in 72 hours. Sources: 1—15; 2—15; 
3—19; 4—10; 5—20; 6—20 milligrams. Note similarity of isodose curve shape and area with ratio I mg. 


Ra to 0.45 ug. Cf. 


(C) Lateral view of same californium isodose curve, as in 4. 
(D) Lateral view of same radium isodose curve, as in B. 


effectiveness of Cf*? over that of gamma 
emitting sources such as Ra” or Ir!9?, 
Joseph R. Castro, M.D. 

Section of Radiation Oncology 


University of California School of Medicine 
San Francisco, California 94122 
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A COMPARISON OF TECHNETIUM 99M AND 
IODINE 123 FOR THYROID IMAGING* 


By H. L. ATKINS, J. E. KLOPPER, R. M. LAMBRECHT, and A. P. WOLF 
UPTON, NEW YORK 


HYROID imaging 1s commonly per- 

formed with iodine 131 and techne- 
tium 99m with a few individuals also using 
iodine 125. Certain limitations are inherent 
in the use of each of these radionuclides. In 
consideration of the "ideal" radionuclide 
for thyroid imaging, iodine 123 has been 
mentioned as possessing many of the char- 
acteristics which would make it most suit- 
able for the purpose.? Unfortunately, it 
has not been readily available, and, where it 
has been used, problems of contamination 
with iodine 124 have seriously impaired its 
effectiveness. 

Recent developments have suggested 
that iodine 123 may vet achieve the status 
in thyroid imaging that its physical and 
biologic characteristics indicate it should 
occupy. The cyclotron production of Xe!” 
by the Te? (Het, 3N) Xe” reaction with 
decay of Xe" (Th=2.1 hr) to I'(I 
=13.3 hr.) has resulted in "carrier-free" 
iodine 123 of high radionuclidic purity,” 
where 0.2 per cent I? is present at delivery 
and no I"! is present. The production of 
millicurie quantities of high purity iodine 
23 has been demonstrated? using these 
reactions in combination with rigorous 
purification of Xe. The possibility of 
large-scale production of iodine 123 bv 
large accelerators such as at Brookhaven 
National Laboratorv (BLIP), Los Alamos 
(LAMPE) and Vancouver (TRIUMF) may 
mean ready availability at very reasonable 
cost. 

It seemed useful, therefore, to look again 
at the clinical utilization of iodine 123, now 
available in pure form. Since 1t has a similar 
photon energy to that of technetium 99m 
and, as with technetium ggm, is conve- 
niently used with the gamma camera, we de- 








cided to carry out a comparison of the 2 
nuclides for thyroid imaging with the 
gamma camera equipped with a pin-hole 
collimator. 


METHOD 

It was necessary, in this study, to operate 
within the constraints imposed by the use 
of technetium ggm. Larger amounts of 
iodine 123 had to be used and the iodine 
study had to be performed at a time greater 
than about 15 hours to avoid interference 
by technetium in the iodine study. 

Patients were first examined with tech- 
netium ggm  pertechnetate | (Tc*9O,-). 
Approximately 2.5-3.0 millicuries were 
administered intravenously and images ob- 
tained on the gamma camera at 30 minutes 
after administration. The distance from the 
pin-hole of the collimator to the anterior 
surface of the extended neck was 6 cm. 
Fifty thousand to 100,000 counts were 
collected in 3-10 minutes. 

After completion of technetium imaging, 
iodine 123 as Nal” was administered or- 
ally. The dose was usually 100 to 550 micro- 
curies, although in a few instances images 
were obtained after only 60-7: micro- 
curies. The patient returned in 18 hours for 
uptake measurement and scintiphotogra- 
phy. Using the same distance we usually 
obtained the same number of total counts 
with iodine 123 as with technetium 99m 
when possible, but in a number of instances 
this was not feasible. 

The images were then evaluated by 2 
observers as to significant features and were 
rated as either excellent, fair or poor. The 
final thyroid status of each patient was 
determined by consideration of uptake 
data, serum T4, clinical status and other 





* From the Medical and Chemistry Departments, Brookhaven National Laboratory, Upton, New York. 
Research supported in part by the United States Atomic Energy Commission, 
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DIAGNOSIS IN 1OO PATIENTS EXAMINED WITH 
TOU AND pe 


Hypothyroid a 
Euthyroid ri 
Hyperthyroid 15 
Subacute thyroiditis i 
Chronic thyroiditis 9 


tests such as serum-free thyroxine, TSH, 
thyroid autoantibodies, ete., where indi- 
cated. 


RESULTS 


There were 102 examinations performed 
on 100 patients. Two patients had repeat 
studies following attempted suppression 
with triiodothvronine. The distribution of 
patients according to diagnosis is listed in 
Table 1. 

In evaluation of the diagnostic quality of 
each examination, it was evident that in 
the vast majority of cases both radio- 
nuclides were excellent agents for imaging 


tributed substantially to the image in the 
technetium scintiphotos and detracted 
from the sharpness of detail. It also necessi- 
tated accumulation of more counts with 
Tc" than with P” for equal information 


cent of the counts accumulated in the [7 


Tass Il 
COMPARISON OF TC?? axp 117238 FOR THYROID 
IMAGING IN IO2 EXAMINATIONS 
(100 Patients) 


Mote ee oor eho, reve EEEE S OCESGISMCH oie a ee emake ana Ae ACE p EUSUHUMERNUET SECHS ROUES AER HG DEE 
Excellent Fair Poor 
Ae hla Pact, VORHER 
Tem qum Pem qum Term pz 
ue ate P clita Eesha lon rb 


Hypothyroid 1 i 2 3 1 i 
Euthyroid 66 78 10 © 2 o 
Hyperthyroid 314 Iç i i Oo o 
Subacute 

thyroiditis o o o 1 I O 
Chronic 

thyroiditis 1 2 1 o o o 


image were in the thyroid, whereas only 


thyroid in the Tc*??» image. 
The difference in the number of excellent 
images obtained with the 2 radionuclides in 


favor of iodine 123 is statistically significant 
(P~o.005) bv the chi-square test. This is 
not surprising in view of the better target- 
nontarget ratio with iodine. It is more ap- 
parent when reviewing some images. In 
several instances nonfunctioning nodules 
were clearly seen on the radioiodine image 
but were barely perceptible with techne- 
aum (Fig. 1, Zand B; and 2, 4 and B). In 
8 instances the pyramidal lobe was noted 
on the todine study, but not with techne- 





Fic. 1. Euthyroid woman with palpable nodule in 


nonfunctioning region is not visualized with any 
degree of certainty, but is well shown in (B) the 
Pe" (19.505) image. The Tc®™ uptake is rather 
low, (The numbers in parentheses indicate per cent 
uptake.) 
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tium, probably due to the me level of 
background activity (Fig. 4 and B). In 
I instance this was due to improper posi- 
tioning. The technetium study showed 
pyramidal lobe not seen with radioiodine 
in only one instance, 

Discordant results were noted in ¢ other 
patients. One patient with a large sub- 
sternal goiter had a poorly defined gland as 
seen with Tc?*». The borders were so indis- 
tinct that substernal extension could not be 
ascertained, but a single functioning nodule 
could be seen at the left upper pole. The 
radioiodine study clearly delineated a sub- 
sternal goiter with multiy ole functioning 
nodules (Fig. 4, 7 and 5). ime patient 


Dn] 
3 d 





e barely perceptible nonfunctioning nodule 


same) (1,3295) image, is clearly 
visible in (B) the L5- (23.590) image, in the lower 
pole e of the left lobe. Poor Enea in the Tenn 
image is noted despite good uptake and fairly low 
background. 


Fic. 2. Th 
in (4) the Te 





Technetium ggm and Iodine - 
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SUE S E t IE Vx i ew bere ek YN ds ren rege tear 
The right lobe is irregular and somewhat 
(f I phe. 


Cr Poe Lge [ 


Fio 3. 
enlarged. ( 
A pyramidal lobe can E wentihed im 


image, but is lost in the background activity "e 


^em 
pom 


with Hashimoto’s thyroiditis had an en- 
larged gland which was nodular to palpa- 
tion, but not clearly so on the technetium 
study. The radioiodine examination demon- 
strated multiple functioning nodules (Fig. 
B. fud us 

Of special interest are 3 patients with 
functioning. nodules on ilie 
examination which were either non. 
mallv functioning on the iodine studv “One 
of these patients had had aa diode treat- 
ment for hyperthyroidism 18 months be- 
fore, the other 2 were VIUA d (Fig. 6, .7 
and B; 7, 1 and B; and 8,4 and B): Th he 
significance of these d ee is not 
known. 

In a number of patients the technetium 


oe Mh 
etium 


e 


This was not seen in the iodine image, nor 
in other views of serial, sequential, Tc? 
scintiphotos taken over the 30 minutes im- 
mediately following injection in many of 
these patients. We have assumed this to be 
coating of the pharynx with saliva con- 
taining Tc??», It has been noted bv others. 

A summary of the anatomic findings 
noted in this series 1s seen in Table mm. 


DISCUSSION 


Previous studies*? have been hampered 
bv contamination of I? with P”, Not only 
does this increase patient radiation dose, 
but images are degraded by collimator 


d 





Fic. 4. This patient had over-all normal function, al- 
though the uptake values were low. (4) The 
TOT image shows a very indistinct outline of 
the thyroid and a single functioning nodule in the 
upper pole of the left lobe. The D~ (10.592) 
image shows a well defined thyroid outline with 
multiple functioning nodules and a rounded sub- 
sternal extension containing several functioning 
nodules. 








112,500,000 (normal up to 1:25), normal uptake values and circulating hormone levels. (4) Teor 
image shows enlargement and irregularity of radioactivity distribution, but the several function- 
ing nodules can only be appreciated on the P27 (21.867) study. 


hic. 5. A male patient with an enlarged thyroid for at least 2 vears had a thyroid autoantibody titer of 
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FINDINGS IN THYROID IMAGES OF TOO PATIENTS 





Nonfunctioning nodule 8 9 
Functioning nodule* IO 7 
Multiple nodules 16 18 
Substernal goiter o I 
Pyramidal lobet 30 37 


* In : patient, a single functioning nodule was seen on Pc! 
image, multiple nodules on I image. 

T One patient was poorly | positionec ] to view pyramidal lobe on 
Tert image, In 1 patient the pyramidal lobe was seen with Toen 
but not with 123, 





a woman 


Pertechnetate and P” images in 
eet had received a therapeutic dose of P for hy- 


perthyroic lism 18 months before this study. At the 
time these images were obtained she was EU vroid 
with a palpable nodule in the left lobe. This nod e 2 
is noted to he functioning on the C4) T comi W 

minute study, but nonfunctioning on a LB) pi- 


18 hour study. 
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euthyroid but | 
uptake at the upper range of normal. À palpa ble 


7. This woman was with a Tc?9m 


thickening of the right lobe is seen to be function- 
ing to a greater extent io the rest of the gi i 
witha Te "OL; (90) stu dy, but is about 
equal in function to “the remainder of the gland 
with í (1 3) Porna 56 D study. : 


septal penetration and by scattering of the 
602 kev. and 722 kev. gamma photons of 
D? This contamination becomes worse if 
studies are done at 24 hours or with D7 
which has been allowed to stand for some 
time, because of the longer half life of P” 
(4.1 days) compared to 1 (13.3 hours). 

A comparison of 179 with I! would not 
be expec ted to vield anv evidence of great 
superiority of P over TP, pascua 


when using the rectilinear scanner, othe: 
than that due to the ability to use large 
quantities of activity without EXCESSIVE 


The radiation dose from 
rads/uc. When using a 


radiation dose. 


i 445 Dm " . 
Le 35 SO-IOO 
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This patient had a palpable nodule in the left 
There had been no 
recent change. 7) TO (1 OE) ) study shows, 
im addition to a widened up per pole, a functioning 
area (arrow) in the lower pole on the left. This is 
notapparent-on the (B)- E^ (19,3653 std v 


do f UE 
lic. 8. 
t "e Une i snis TER 
iower pole for at least 6 vears. 


gamma camera ie is i definite advantage 
3 because of the better etfi 
ciency af Zielen by the thin crvstal for 
the 15g kev. gamma photon. A further ad- 
vantage is gained by the low efficiency of 
detection of the 1.3 per cent gamma emis- 
sions at £30 kev. of P? which are not useful 
for imi Bu 

: > disadvantage of using the gamma 
camera is the inability to utilize the pios 
kev. x-ray emission associated with Te"9, 

A more interesting comparison ts that of 
Tc? and PB, Both radionuclides con- 
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same radiation dose to 
the thyroid for their usual administered 
activities (0.7 rad/2.5 mc Tc?" and r.o 
rad/100 uc I5) and have similar principal 
gamma photon energies for use with the 
gamma camera. Because of the much higher 
concentration of P” in the thyroid, a much 
lower total body radiation dose is encoun- 
tered compared to technetium. The much 
higher target-nontarget ratio for about the 
same number of microcuries in the thvroid 
at the time of administration for I? results 
in à superior 1mage of the gland. 

The use of technetium ggm in this com- 
parative study caused some deviation from 


tribute about the 


An apparent extension from the inferior por- 
Te aunt hi sew 
A DE n DUM not on he mc be Ae 7c) 


qum coating me imber esop A dgus, 
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optimum utilization of I. Due to residual 
Tc? at 18 hours with a similar photon 
energy, the I? administered activity had 
to be larger than otherwise necessary. This 
is particularly true because 6 hour uptake 
and imaging would have made it possible 
to reduce the amount of I5 administered 
by two-thirds to achieve about the same 
results. 

Of special interest are those patients in 
whom there was a discordance between the 
images found by the trapping phase with 
Tc?" and those illustrating the organic 
binding phase with F”. These discrepancies 
have been noted by others,^^* and have 
been attributed to various factors such as 
localized binding deficits or carcinoma. We 
have no definite explanation for our cases. 
Because of the difficulty in obtaining histo- 
logic material on most patients referred for 
thyroid imaging, it may be some time before 
it will be possible to categorize these thy- 
roids. Hopefully, with further experience, 
a better understanding of these situations 
will be possible. 


CONCLUSION 


Iodine 123 is a nearly "ideal" radio- 
nuclide for thyroid 1maging. 

An efficiently collimated and detected 
photon emission combined with a short half 
life allows relatively large amounts of ac- 
tivity to be used with low radiation dose. 

Itcan beutilized with the gamma camera 
and produces superior images to those ob- 
tained with Tc®™ because of its greater 
concentration in the thyroid with a conse- 
quent reduction in background counts. 

Some discrepancies in images with I? 
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and Tc??» have been found which cannot be 
explained at this time. | 


H. L. Atkins, M.D. 

Medical Department 
Brookhaven National Laboratory 
Upton, New York 11973 
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ILLUSTRATION OF ISODOSE CURVES WITH THE 
APPLICATION OF THE SABATTIER EFFECT* 


By FRANCISCO ALANÍZ.CAMINO, M.D., and DAVID ESPEJO, B.S. 
MONTERREY, MEXICO 


T HAS been recognized that intracavi- 

tary irradiation is essential in the treat- 
ment of carcinoma of the uterine cervix. 
Since the beginning of the present century? 
many applicators have been used to irradi- 
ate the uterus and vagina and later several 
afterloading techniques have been de- 
scribed.^* Some of the techniques involve 
the use of remote control?! and linear dis- 
tribution of the sources.*:? 

In our Hospital we have adopted an 
afterloading linear applicator: the source of 
radiation Is cesium 137. 

It is the purpose of this report to present 
a qualitative illustration of the distribution 
of radiation around the applicator using the 
photographic phenomenon of solarization. 


MATERIAL 


The applicator consists of a plastic tube 
with a curvature of 20°, and graduated each 
centimeter on the exterior surface. This 
tube is inserted into the cervico-uterine 
cavity after 1t has been expanded to accom- 
modate a No. 8-9 Hegar dilator. A plastic 
ring with 2 metallic markers is used as a 
reference at the external os. À plastic ap- 
plicator consisting of 2 cylinders with a 
lead shield oriented to shield the rectum 
and the bladder is then inserted into the 
vagina, With this applicator there is little 
need for extra packing. The plastic tube is 
large enough to protrude through the 
vulva. The whole system is supported by 
means of a lucite perineal bar which has 2 
holes to allow for a Foley catheter and the 
plastic tube; the bar is in turn secured to 
an abdominal belt (Fig. 1). 


METHOD 


A wax phantom was constructed with 
the applicator located at its center. In this 


position it was possible to simulate the 
distribution of radiation within a patient. 
An industrial radiographic film was irradi- 
ated in the phantom. This film was placed 
in proximity to the applicator on the plane 
where we wanted to know the distribution 
of the radiation. It was then irradiated 
using different source loadings during an 
irradiation time sufficient to have a good 
darkening; call this the film "patron." 

The film “patron,” after developing, was 
placed in contact with an unexposed 
film, and the combination was exposed to a 
luminous source of 40 watts at a fo cm. 
distance for a relatively long time, depend- 
ing on the transparent curve we wanted 
(15-900 sec.). The second film was devel- 
oped partially (one-half of the total time) 
and then was exposed totally to the same 
source of light for a shorter time (5 sec.). 
The film was developed completely and 
fixed and washed. 

Ín this manner we obtained a family of 
transparent curves that were related to 
regions of isodensitv. This set of curves was 
exposed in successive steps onto a third 
radiographic film, and this film was devel- 
oped to produce reproductions as shown in 
Figures 2 to 5. 
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* From the Department of Radiation Therapy, Hospital San José de Monterrey, Monterrey N.L., México. 
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CONCLUSIO! 


We were interested, during the construc- 
tion and dosimetry of a cervico-uterin 
applicator, in the graphic form of the d 
tribution of radiation on 
around the applicator itsel 
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'The method used to visualize this distri- 
bution was carried out with the very useful 
photographic phenomenon of solarization, 
better known as the Sabattier effect. 


Francisco Alaníz-Camino, M.D. 
Department of Radiation Therapy 
Hospital San José de Monterrey 
Av. Independencia 3000 
Monterrey N. L., México 
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FIFTY-FIFTH ANNUAL MEETING OF THE 
AMERICAN RADIUM SOCIETY 


dq sth Annual Meeting of the Ameri- 
can Radium Society will be held at the 
Broadmoor Hotel in Colorado Springs from 
22 to 26 Apri 1973. The last time the 
Society met there was in 1961. A return 
engagement was booked at the request of 
many members who recall the exceptionally 
satisfactory presentation of the scientific 
program made possible by the superbly 
equipped auditorium facilities of the Broad- 
moor and its trained professional staff. 

Probably, they are also remembering the 
warm hospitality of this resort, with its 
atmosphere of western living, the rugged 
beauty of the surrounding Colorado moun- 
tains, the sunshine and the clear, blue, 
smog-free skies. The hotel has added new 
meeting rooms and ultramodern conven- 
tion facilities. The pools, gardens, courts, 
links, trails, theaters, lounges, shops and 
other facilities for recreation and entertain- 
ment are constantly being made better. 
Geographically, Colorado Springs is more 
convenient for the majority of our mem- 
bers than are most other meeting sites of 
comparable attraction. 

The Scientific Program, which appears in 
detail elsewhere in this issue, has been de- 
signed to present a balance of subjects. 
Radium and its successors are not ne- 
glected. In addition, it was recognized that 
the membership has evolved to a consti- 
tuency of oncologists, each of whom has a 
field of special competence. The largest 
categories are therapeutic radiologists, gyn- 
ecologists, head and neck surgeons, and 
other surgical specialists. Physicists are a 
numerically small contingent of vital im- 
portance, and the Society is strengthened 
by the presence of internists, pathologists 
and others concerned with the goal com- 


mon to the group. The topics of the papers 
for this meeting were chosen with atten- 
tion to all of these interests. 

On Monday a gynecologic symposium, 
organized by Dr. George C. Lewis, Jr., will 
expose for discussion the current contro- 
versies in coping with the lymphatic spread 
of pelvic cancer. On Tuesday information 
on developments in the treatment of pa- 
tients with fast neutrons will be brought up 
to the minute by the leaders of the major 
U.S. neutron therapy programs in a 
symposium chaired by Dr. James T. Bren- 
nan. On Wednesday Dr. Philip Rubin will 
give a progress report on the national co- 
operative prospective studies in cancer 
therapy. On Thursday Mr. H. M. Parker 
wil lead an incisive assessment of the 
hazards of radioactive materials used for 
treatment and our efforts to control them. 

There will be distinguished Guest Lec- 
turers from abroad. Professor Brigit van 
der Werf-Messing, Director of the Radio- 
therapy Institute in Rotterdam, Nether- 
lands, will report on experience in the treat- 
ment of prostatic cancer. At another time 
she will review the treatment of bladder 
cancer. These sessions will provide op- 
portunities for discussion of new findings 
reported at the Conference on Genito- 
urinary Cancer, which the American Can- 
cer Society has scheduled for Washington 
in March. Mr. Ronald W. Raven, Consult- 
ing Surgeon at the Royal Marsden Hospital 
and Cancer Institute and also at the West- 
minster Hospital, London, who is Chair- 
man of the Marie Curie Memorial Founda- 
tion for Cancer and Chairman of the 
British Association of Surgical Oncologists, 
will present selected topics on the treat- 
ment of head and neck cancer. 
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The traditional feature of the Meeting ts 
the Janeway Lecture. This vear 1t will be 
presented by Dr. Juan À. del Regato, dis- 
tinguished Past President of the Society, 
friend and teacher of many of the members. 
Also featured will be the award-winning 
paper by a resident, selected by a panel of 
judges under Dr. Jerold P. Green. 

More than 20 proffered papers will be 
presented. These have been selected by the 
Scientific Program Committee from a much 
larger number submitted. The choices were 
most difficult because of the excellence of so 
many of the abstracts received. However, 

the principle of balance of subjects was ob: 

served. The time for formal presentation 
was restricted to provide an opportunitv 
for both prepared and spontaneous discus- 
sion from the audience. 

The working sessions will start early, 
with business breakfasts at 7:45 A.M. and 
scientific programs from g:oo a.M.until 
1:00 P.M. Afternoons will then be free for 
exploration of the indoor and outdoor at- 
tractions of the region. Tours are planned 
of the U.S. Air Force Academy and of the 
Cripple Creek and Roval Gorge scenic 
areas. À limited number of registrants who 
applv in advance may visit the NORAD 
Defence Center tunneled under Cheyenne 
Mountain, 

Dr. Chahbazian and the Local Arrange- 
ments Committee have planned a series of 
social events, beginning with a reception 
for arriving guests on Sundav. On Mondav 
evening the Broadmoor's famous Western 


Editorial 


G 


Show will accompany a ranch-style dinner. 
Bring your jeans or other western costume 
if you wish. The Annual Banquet will be 
held on Tuesday, with music, but no 
speeches. For Wednesday a special wine- 
tasting party has been arranged. The 
Radium Chemical Company, Atomic En- 
ergy of Canada, Ltd., Varian Corporation 
and Applied Radiation Corporation are 
gracious hosts for several of these events. 
Unstructured social activities available 
every day include golf, tennis, swimming, 
ice-skating, handball, squash, skeet-shoot- 
ing and fishing. Members and guests will 
find it dificult to make even one complete 
inspection of all the hotel’s attractions in 
the few days available. There are 5 differ- 
ent restaurants to visit without even leav- 
ing the premises. 

As always, registration is open to all who 
are interested. Advance registration by 
mail is suggested to avoid congestion and 
delavs. There is no fee for members or for 
those who can be identified as residents in 
training. All who have participated in 
preparing the program are pleased with its 
development and we look forward to seeing 
you in Colorado Springs. 


ANTOLIN Raventros, M.D. 
President, 
American Radium Society 


Department of Radiology 
School of Medicine 
University of California 
Davis, California 95616 
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'NUAL MEETING 


BroapMoor HOTEL, COLORADO SPRINGS 
APRIL 22—26, 1973 


PRELIMINARY PROGRAM 
Sunday April 22, 1973 


9:00 A.M.-12:00 P.M. Executive Committee Meeting 
2:00-5:00 P.M. Registration 
6:00 p.m. Welcoming Reception 


Monday April 23, 1973 


8:30 A.M. Opening ceremonies 

8:40 A.M. President's Address. A. Raventos, M.D. 
University of California, Davis, California. 

First SCIENTIFIC SESSION 


9:00  A.M.—I1:O00 PM. 


Symposium: Diagnosis and Control of Lymphatic 
Dissemination of Pelvic Malignancies. 
Moderator: George C. Lewis, Jr, M.D., Hahnemann 
Medical College, Philadelphia, Pennsylvania. 
Speakers: Larry McGowan, M.D., Washington, D. C. 
Gerald E. Hanks, M.D., Sacramento, Califor- 
nia. 


Intermission 


Presiding: James F. Nolan, M.D., Los Angeles 
Tumor Institute, Los Angeles, California. 

Correlation of histopathology with clinical results 
following radiation therapy for carcinoma of the 
cervix. Leonard L. Gunderson, M.D., Richard M. 
Hebertson, M.D., William Weems, M.D., and 
Henry P. Plenk, M.D., Latter-Day Saints Hos. 
pital, Salt Lake Citv, Utah. 

A sequential study on the effect of the addition of 
hyperbaric oxygen on the five-year survival rates 
of carcinoma of the cervix treated with conven- 
tional fractionation irradiation. Richard J. John- 
ston, M.D., Lahey Clinic Foundation, Boston, 
Massachusetts, and R. J. Walton, M.B.B.S., 
Manitoba Cancer Treatment and Research Foun- 
dation, Winnipeg, Canada. 

Radiotherapy for adenocarcinoma of the ovary. John 
Fazekas, M.D., and John G. Maier, M.D., George 
Washington University Medical Center, Wash- 
ington, D.C. 

Carcinoma of the bladder. Professor Brigit van der 
Werf-Messing, Scientific Director, Radiotherapy 


Institute, Rotterdam, Netherlands (Guest 
Speaker). 


Simple mastectomy and radiation therapy for locally 
advanced breast cancers technically suitable for 
radical mastectomy. George R. Brown, M.D., 


Jean-Claude Horiot, M.D., and Gilbert Fletcher, 
MLD., M. D. Anderson Hospital and Tumor In. 
stitute, Houston, Texas. 

Resident Award winning paper. 
(To be selected) 


6:00 r.M. Reception for Members and Guests. 
Hosts: Atomic Energy of Canada Limited. 

7:00 P.M. The Broadmoor Western Dinner and En- 
tertainment, 


Tuesday April 24, 1973 


7:48 A.M. First Executive Session for all Members. 
Breakfast. 


9:00 A.M.—1:00 P.M. SECOND SCIENTIFIC SESSION 


Symposium: Recent Developments in Fast Neutron 
Teletherapy. 

Moderator: James T. Brennan, M.D., Matthew J. 
Wilson Professor of Research Radiology, Uni- 
versity of Pennsylvania, Philadelphia, Pennsyl- 
vania. 

Speakers: Charles Rogers, M.D., Medical College of 

Virginia, Richmond, Virginia. 

Gilbert Fletcher, M.D., University of Texas, 
M. D. Anderson Hospital and Tumor Institute, 
Houston, Texas. 

Robert Parker, M.D., Seattle, Washington. 


Intermission 


Presiding: John V. Blady, M.D., Philadelphia, 
Pennsylvania. 

Influence of fractionation on acute and late reactions 
in vocal cord carcinoma. R. Kenneth Loeffler, 
M.D., Massillon, Ohio. 


Treatment and results of glottic carcinoma by mega- 


voltage radiation therapy. C. C. Wang, M.D., 
Massachusetts General Hospital, Boston, Massa- 
chusetts. 


Aggressive management of advanced head and neck 
tumors: technique, results and complications. S. 
Rafla, M.D., and J. Bochetto, M.D., Methodist 
Hospital, Brooklyn, New York. 

Surgical management of cancer of the glottic region, 
recurrent after irradiation. A. J. Ballantyne, M.D., 
Gilbert H. Fletcher, M.D., and Jean Claude 
Horiot, M.D., University of Texas M. D. Ander- 
son Hospital and Tumor Institute, Houston, 
Texas. 
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THE JANEWAY LECTURE 


Juan A. del Regato, M.D., Penrose Cancer Hospital, 
Colorado Springs, Colorado. 


Introduction by Milford Schulz, M.D. 


6:00 P.M. Reception for Members and Guests. 
Hosts: Radium Chemical Company. 
7:00 P.M. Annual Banquet. Entertainment. 


Wednesday April 25, 1973 


7:45 A.M. Second Executive Session for all Members. 
Breakfast. 


9:00 A.M.—I:00 P.M. THIRD SCIENTIFIC SESSION 


Presiding: James T. Helsper, M.D., Pasadena Tumor 
Institute, Pasadena, California. 

Investigative therapeutics in clinical oncology: 
RTOG protocol strategies. Philip Rubin, M.D., 
University of Rochester, Rochester, New York. 

An evaluation of the effects of splenectomy in Hodg- 
kin’s disease in patients undergoing total nodal 
irradiation. R. L. Royster, Jr., M.D., E. R. King, 
M.D., J. E. Ebersole, M.D., and M. G. Bolin, 
M.D., Medical College of Virginia, Richmond, 
Virginia, and National Naval Center, Bethesda, 
Maryland. 

The incidence of complications in laparotomy for 
Hodgkin’s disease in children. Giulio D’Angio, 
M.D., and William B. Kiesewetter, M.D., Mem- 
orial Hospital, New York, New York. 

The management of nodal recurrence following rad- 
ical treatment in Hodgkin’s disease and lym- 
phoma. Philip Rubin, M.D., Richard Antemann, 
M.D., Henry Keys, M.D., and Eric Mayer, M.D., 
University of Rochester, Rochester, New York. 

“Extended mantle field” in radiotherapy of patients 
with malignant lymphoma. Melvin L. Griem, 
M.D., John E. Ultmann, M.D., James E. Marks, 
M.D., and Edgar Moran, M.D., Department of 
Medicine (Hematology), Department of Radiol- 
ogy and the Argonne Cancer Research Hospital, 
University of Chicago, Chicago, Hlinois. 


Intermission 


Radical radiation therapy and pelvic node dissection 
in cancer of the prostate. Basil Hilaris, M.D., 
Willet F. Whitmore, M.D., Mostafa Batata, M.D., 
and Harry Grabstald, M.D., Memorial Hospital, 
New York, New York. 

The early lymphatic spread of manifest prostatic 
adenocarcinoma. Sulabha Masih, M.D., Mary Lou 
Ozohan, M.D., Samuel S. Kurohara, M.D., and 
Frederic W. George, III, M.D., Los Angeles 
County-University of Southern California, Los 
Angeles, California. 
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Guest LECTURE 


Cancer of the prostate. Professor Brigit van der 
Werf-Messing, Scientific Director, Radiotherapy 
Institute, Rotterdam, Netherlands. 


GuEsT LECTURE 
Surgery of head and neck cancer in relation to radio- 


therapy. Ronald W. Raven, O.B.E., T.D., 
F.R.C.S., Consulting Surgeon, Royal Marsden 
Hospital and Cancer Institute, Consulting Sur- 
geon, Westminster Hospital, Chairman of the 
Marie Curie Memorial Foundation for Cancer, 
Chairman of the British Association of Surgical 
Oncologists, London, England. 


5:00 P.M. Special wine tasting and social hour. 
6:00 P.M. Dinner by individual arrangement. 


Thursday April 26, 1973 


7:45 A.M. Third Executive Session for all Members. 
Breakfast. 


9:00 A.M.—1:00 P.M. FOURTH SCIENTIFIC SESSION, 


Symposium: Radium Protection. 

Moderator: H. M. Parker, F. Inst. P., Battelle 
Pacific Northwest Laboratories, Richland, Wash- 
ington. 

Speakers: Relevant standards activities. H. M. 

Parker. 

Radium in man. Robley D. Evans, Ph.D., Massa- 
chusetts Institute of Technology, Cambridge, 
Massachusetts. 

Radium substitutes. Norman Simon, M.D., New 
York, New York. 

Practical problems. Robert O. Gorson, Jefferson 
University Hospital, Philadelphia, Pennsyl- 
vania. 

Clinical difficulties. A. Raventos, M.D., Univer- 
sity of California, Davis, California. 


Intermission 


Presiding: Giulio D'Angio, M.D., Memorial Hos- 
pital, New York, New York. 

Multifractionated, high dose-rate intracavitary ra- 
diation therapy: two years’ experience with the 
brachytron. C. F. von Essen, M.D., David G. 
Seay, M.B., F.F.R., John Moeller, M.S., and Jer- 
ald W. Hilbert, Ph.D., University Hospital, San 
Diego, California. 

Computerized radiation treatment planning with 
ultrasound. Donn J. Brascho, M.D., Department 
of Therapeutic Radiology, University of Alabama 
School of Medicine, Birmingham, Alabama. 

'The time-dose factors in radiation-induced osteitis. 
J. H. Kin, F.C.H. Chu, R. A. Pope, H. Q. Wood- 
ard, D. B. Bragg, and H. Shidnia, Memorial Hos- 
pital, New York, New York. 
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The treatment of malignant astrocytomas. Justin J. pital and Tumor Institute, Houston, Texas. 
Stein, M.D., University of California Center for The second sac: a complicating factor in regimens 
the Health Sciences, Los Angeles, California. based on intrathecal medications. Edward E. 


The present outlook for the patient with cancer of Rogoff, M.D., Michael D. F. Deck, M.B.B.S., and 
the colon and rectum. Bernard Roswit, M.D., and Giulio D'Angio, M.D., Memorial Hospital, New 
George A. Higgiris, M.D., Veterans Administra- York, New York. 


tion Hospital, Bronx, New York. : 
A system for the clinical classification of lung cancer. 1:00 p.m. Adjournment of Fifty-fifth Annual Meet- 


Clifton F. Mountain, M.D., M. D. Anderson Hos- ing. 
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INTERNATIONAL COMMISSION ON RADIOLOGICAL 
PROTECTION (ICRP) 


HE International Commission on Ra- 

diological Protection (ICRP), after its 
meeting in November 1972, issued the 
following statement: 

At its meeting in 1969 the Commission 
decided to re-examine the adequacy of its 
system of dose limits. For this purpose it 
initiated a close examination of the avail- 
able information on estimates of risks from 
ionizing radiation, of the exposures actually 
received on the basis of the present dose 
limits, of the levels of safety achieved in 
existing safe industrial and other practices 
which do not involve exposure to radiation, 
and of the risks incurred in everyday life. 
As a result of this review the Commission 
does not see grounds for making any reduc- 
tion in its dose limits for exposures of the 
whole body or of individual organs, either 
for workers or for members of the general 
public. In fact, it recognizes that the limits 
for red bone-marrow and gonads might ap- 
propriately be raised to a moderate extent 
to become consistent with the levels 
adopted for the whole body and for other 
tissues. It does not, however, regard it as 
necessary to modify the existing system of 
dose limits by recommending an immediate 
increase in these limits. 

An important feature of the Commis- 
sion’s recommendations is the requirement 
“that all doses be kept as low as is readily 
achievable, economic and social considera- 
tions being taken into account.” The ap- 
plication of this requirement has had a 
considerable influence in keeping exposures 





low, and it has been particularly effective 
in limiting the dose to individual members 
of the public and the dose to the total 
population. However, the Commission rec- 
ognizes that it 1s not easy to interpret the 
requirement in à consistent manner and is 
therefore developing a report explaining in 
greater detail how it intends that the re- 
quirement should be applied and giving 
guidance on its practical implementation. 
This process includes a review of each op- 
eration with the aim of ensuring that the 
design and operating methods are such that 
the exposures are reduced to the point 
where the effort needed to achieve a further 
reduction is Judged to involve economic 
and social costs that exceed the economic 
and social gains to be expected from the 
reduction. It is emphasized that exposures 
to radiation must be justifiable in terms of 
the associated benefits. 

The Commission's Recommendations re- 
main as set out in ICRP Publication 9,! as 
modified by subsequent amendments.?? 
During the coming vear the Commission 
will consider the need for a replacement of 
ICRP Publication 9 for issue by about 
1976. 

For further information please write to 
F. D. Sowby, M.D., Scientific Secretary, 
ICRP, Clifton Avenue, Sutton, Surrey, 


! Recommendations of the International Commission on Radio- 
logical Protection. (Adopted September 17, 1965), ICRP Publica- 
tion 9, Pergamon Press, Oxford (1966). 

* Health PAys., 1969, 77, 389-390. 

3 Health Phys., 1971, 27, 615-616. 
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NEWER TECHNIQUES AND TECHNOLOGY 
IN RADIATION THERAPY AND 


CLINICAL ONCOLOGY 


The Postgraduate Division of the Uni. 





versity of Southern California School of 


Medicine is planning a program on “Newer 
Techniques and Technology in Radiation 
Therapy and Clinical Oncology,” to be 
held at the Louis B. Maver Medical Teach: 


ing Center, 2025 Zonal Avenue, Los 
Angeles, Cd. on Februarv 16 and 
17, 1973. 


For further information please write to 
P. R. Manning, M.D., Associate Dean, 


Postgraduate Medical Education, 2026 
Zonal Avenue, Los Angeles, California 
goo33. 





ASPEN SEMINAR ON RADIOLOGY OF 
THE URINARY TRACT 


(With a Session on Renal Osteopathies) 


This Aspen Seminar is sponsored bv The 
Department of Radiology, Louisiana State 
University School of eiui e m Shreve- 
port and will be held, F 24-28, 
1973, at the Aspen Mises. for DR 
Studies, Aspen, Colorado. 

The Seminar is designed primarily for 
radiologists and urologists. The presenta- 
tions will include discussions on radiologic 
evaluation and clinical 
neoplastic, inflammatory 
conditions of the kidneys, ureters, bladder 
and urethra. A special session on "Renal 
Osteopathies" will deal with osseous mani. 
festations encountered with disease afflict. 
ing the urinary tract, Discussions of various 


and traumatic 


special radiologic techniques for study of 


the kidnev, ureter, bladder and urethra 
including angiography, pharmacoangio- 
graphy, magnification angiography, renal 
venography and isotopic examinations will 
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tations will consist of formal talks, panel 
discussions attempting to analvze and 
summarize presented material and round 
table discussions offering the registrants an 
opportunity for free exchange of opinion 
with the panelists. 

Sessions will be held in the early morning, 
late afternoon and evening. 

An outstanding Guest Faculty is as- 
sembled for the Seminar under the direc- 
tion of Dr. Erich K. Lang, Professor and 
die. — Radiology, Louisiana 
s Bdiool of Medicine: un 
Shre ev epor f. 

The Guest Faculty will include: C. E. 

Carlton, Jr., M.D. , Houston, Texas; Milton 
Elkin, M.D., New Y Ge New York; 
John A. Evans, M.D., New York, New 
York; Richard M. F riedenberg, M. D., 
New York, New York; Harold e 
M.D., New Y ork, New York; Wyland F. 
Leadbetter: hs D., Boston, Massachusetts; 








Jorgen U. Sehlesel M. D., New Orleans, 
Louisiana; | NE Store, M. D., Paton: 
Texas; Elias Theros, M.D., W ashington, 


D.C.; Manuel Viamonte, Jr., M.D., Miami, 
Florida; Maria Viamonte, M.D., Miami 
Beach, Florida; and Keith R. Waterhouse, 

M.B., New Y ork, New York; in addition 
to the staffof the Departments of Radiology 
and Urology of the d School i Medicine 

E or Rice her Hone Ee contact: 

E. K. Lang, M.D., Department of Radiol. 

ogv, LSU Medical Center, School of 
Medicine in Shreveport, P. O. Box 3932 
Shreveport, Louisiana 71130. 


SPRING ROE? 





TG la N CONFERENCE 
nounces pen Its “Spring ey Con: 
ference” will be held at Marriott Hotel, 
New Orleans, Louisiana, April 27 and 28, 
1 97 3. 

The Guest Faculty includes James H. 
Christie, M.D., Towa City, Towa, on 
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Nuclear Medicine; Sidney W. Nelson, 
M.D., Columbus, Ohio, on Gastrointestinal 
Tract; Elias P. G. Theros, M.D., Bethesda, 
Maryland, on Chest; William Martel, 
M.D., Ann Arbor, Michigan, on Bone; and 
Charles E. Shopfner, M.D., Birmingham, 
Alabama, on Genitourinary. Tract. 

For further information please write: 
Abner M. Landrv, M.D., New Orleans 
Radiology Society, P.O. Box 19024, N 
Orleans, Louisiana 70179. 








SYMPOSIUM RADIOLOGICUM PANCREATIS 


The date of the Symposium Radio- 
logicum Pancreatis, which was announced 
in the September 1972 issue (Vol. 116, 
No. T, p; 217) of this Jon RNAL was changed 
becausccof technical reasons (6 May 26-29, 
1973. 

For registration and further information 
please contact, Prof. Dr. H. Anacker, In- 


stitut für Róntgendiagnostik der Tech- 
nischen Universitat München, Klinikum 


rechts der Isar, Ismaningerstrasse 22, 8 
München 80, West Germany. 


WORKING PARTY ON RADIONUCLIDES 
AND AFTERLOADING 
Techniques in the Treatment of 
Cancer of the Uterus 

The Working Party on Radionuclides 
and Afterloading Techniques in the Treat- 
ment of Cancer of the Uterus in developing 
areas, and The Ministry of Health of Brazil, 
with the co-sponsorship of The Bureau of 
Radiological Health of the US Department 
of Health, Education and Welfare, The 
British Institute of Radiology, The Faculty 
of Radiologists of Great Britain, The 
Mount Sinai School of Medicine, New 


School, qom Cale Latinamertcine 
de Radioterapeutas, and The American 
Society of Therapeutic Radiologists an- 
nounce a conference to be held during the 
Fourth Encontro of Radiotherapists and 
Physicists of Brazil June 4-]une 6, 1973, at 
the National Cancer Institute of Brazil, 
Rio de Janeiro, Brazil. 

The Working Partv members are radio- 


News Items sA 


therapists from more than 20 countries who 
previously convened in Geneva at WHO 
headquarters in February 1972 to discuss 
the nc treatment of cancer of the 
uterus in developing areas. The rene 
Party will meet once again from May 3 

June 1, 1973, preceding the Fourth En 
contro of Radiotherapists and Physicists of 
Brazil, and the members will remain to 
lecture to the attendees of the Encontro. 

The problems associated with the treat- 
ment of cancer of the uterus in many 
regions of the world will be presented and 
discussed. There will also be discussions on 
devices available for intracavitarv irradia- 
tion of the pelvis, suitable radionuclides as 
substitutes for radium, simple and complex 
methods of afterloading and remote load- 
ing, and the status of computer dosimetry. 
Opportunity will be provided for informal 
discussions. 

The Co.Chairmen are: Norman Simon, 
M.D., Mount Sinai School of Medicine, 
New York, New York 10029, U.S.A., and 
Margaret Snelling, F. R.C.P., Meyerstein 
Institute of Radiotherapy, The Middlesex 
Hospital, London WIN 8AA, England. 

The ,Coordinator is Moacyr Santos- 
Silva, M.D., Director, Ministerio Da 
Saude, Divisio Nacional De Cancer, Rio 
de Janeiro, Brazil. 














INTERNATIONAL AGENCY FOR 
RESEARCH ON CANCER (WHO) 


Lyon, France 


Application for training fellowships in 
1973-1974 are invited from junior scientists 
wishing to be trained in anv aspect of 
laboratory and clinical cancer research. 
The Agency is especially interested in re- 
ceiving applications for training in epi- 
demiolody. biostatistics and all aspects of 
environmental biologv. 

Applicants should be enga ied in re- 
search in medical or allied sciences. and 
intend to pursue a career in cancer re- 
search. 

Fellowships are awarded for one vear 
and are tenable in a suitable institution 
abroad. Fellows will, in general, be selected 


214. 


from applicants with less than five years 
postdoctoral experience in medicine or the 
natural sciences. They must have an 
adequate knowledge, both written and 
spoken, of the language of the country in 
which their fellowship is tenable. 
Applications cannot normally be ac- 
cepted from people already holding fellow- 
ships enabling them to study abroad. 
Stipends will vary according to the cost 
of living in the country of study. The cost 
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of travel for the applicant and, in certain 
circumstances, that of his wife and children, 
will be met. 

Applications must reach the Agency not 
later than 28 February 1973. 

Fellowship application forms and more 
detailed information are available from: 
The Chief of the Research Training and 
Liaison Unit, International Agency for 
Research on Cancer, 150, cours Albert. 
Thomas, 69008 Lyon, France. 
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BOOK REVIEW 


SECTIONAL ANATOMY AND TOMOGRAPHY OF THE 
Heap. By Guy D. Potter, M.D., Associate 
Professor of Radiology, College of Physicians 
and Surgeons, Columbia University and the 
Columbia-Presbyterian Medical Center, New 
York, New York. Cloth. Pp. 334, with many 
illustrations. Price, $30.00. Grune & Strat- 
ton, Inc., New York, New York, 1971. 


The author has designed an exceptional atlas 
of the normal tomographic anatomy of the 
head. Line drawings identify individual struc- 
tures of the various roentgenograms of 145 
sections, with each section being 1 mm. thick. 
Coronal, lateral, axial and oblique projections 
are shown. 

An index of important intracranial structures 
and the views that they can be found in, is pre- 
sented. 

The reader obtains a three-dimensional con- 
cept of the anatomy and learns important in- 
tracranial relationships. 

This book is highly recommended for all 
radiologists and other specialists working with 
head and neck problems. 


Harvey I. Witner, M.D. 
BOOKS RECEIVED 


— CxiNICAL Dynamic Function Strupres wiru RADIO- 


NUCLIDES. Edited by Millard N. Croll, M.D., 
Associate Professor of Radiology, Department of 
Radiation Therapy and Nuclear Medicine, Hahne- 
mann Medical College and Hospital, Philadelphia, 
Pa.; Luther W. Brady, M.D., Professor of Radiol- 
ogy and Chairman, Department of Radiation 
Therapy and Nuclear Medicine, Hahnemann Med- 
ical College and Hospital, Philadelphia, Pa.; H. 
Randolph Tatem, III, M.D., Attending in Radiol- 
ogy, Doylestown Hospital, Doylestown, Pa.; and 
Takashi Honda, M.D., Research Assistant Pro- 
fessor -of Radiology, Department of Radiation 
Therapy and Nuclear Medicine, Hahnemann Med- 
ical College and Hospital, Philadelphia, Pa. Cloth. 
Pp. 307, with some illustrations. Price, $18.50. 
Appleton-Century-Crofts, 440 Park Avenue South, 
New York, N. Y. 10016, 1972. 


GASTROINTESTINAL ANGIOGRAPHY. By Stewart R. 
Reuter, M.D., Professor of Radiology, University 
of Michigan School of Medicine, Ann Arbor, 
Mich.; Director, Department of Radiology, 
Wayne County General Hospital, Eloise, Mich.; 
Formerly, Associate Professor of Radiology, Uni- 
versity of California, San Diego, Calif.; and Helen 
C. Redman, M.D., Assistant Chief, Department of 
Radiology, Mt. Zion Hospital, San Francisco, 
Calif.; Clinical Associate Professor of Radiology, 
University of California School of Medicine, San 
Francisco, Calif.; Clinical Associate Professor of 
Radiology, Stanford University School of Medi- 
cine, Palo Alto, Calif.; Formerly Associate Pro- 
fessor of Radiology, University of Michigan School 
of Medicine, Ann Arbor, Mich., at Wayne County 
General Hospital, Eloise, Mich. Cloth. Pp. 292, 
with 268 figures. Price $17.00. W. B. Saunders 
Company, West Washington Square, Philadelphia, 
Pa. 19105, 1972. 

Exercises IN. Diacnostic RapioLocy. Volume 4: 
Tue Tora, Patient. By Lucy Frank Squire, 
M.D., Lecturer on Radiology, Harvard Medical 
School; Visiting Radiologist, Massachusetts Gen- 
eral Hospital, Boston; Professor in Radiology, 
Downstate Medical Center, Brooklyn, N. Y.; Jack 
R. Dreyfuss, M.D., Associate Clinical Professor of 
Radiology, Harvard Medical School; Radiologist, 
Massachusetts General Hospital, Boston; Charles 
S. Langston, M.D., Instructor in Radiology, 
Harvard Medical School; Assistant in Radiology, 
Massachusetts General Hospital, Boston; and 
Robert A. Novelline, M.D., Clinical Fellow in 
Radiology, Harvard Medical School; Resident in 
Radiology, Massachusetts General Hospital, Bos- 
ton. Paper. Pp. 139, with 173 illustrations. Price, 
$5.95. W. B. Saunders Company, West Washing- 
ton Square, Philadelphia, Pa. 19105, 1972. 

ROENTGENOGRAPHY AND ROENTGENOLOGY OF THE 
TEMPORAL Bone, Mippit—E Ear AND MasToID 
Process. Second edition. By Lewis E. Etter, B.S., 
M.D., F.A.C.R., Professor of Radiology, Western 
Psychiatric Institute and Clinic, the Falk Clinic, 
Presbyterian University Hospital School of Medi- 
cine, University of Pittsburgh; Consultant, C. 
Howard Marcy State Hospital, Pittsburgh, Pa. 
Cloth. Pp. 211, with many figures, Price, $17.00. 
Charles C Thomas, Publisher, 301-327 East 
Lawrence Avenue, Springfield, Ill. 62717, 1972. 
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SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN RoEnTGEN Ray Society 

Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga, 30322. Annual Meeting: Queen Elizabeth 
Hotel, Montreal, P. Q., Canada, September 25-28, 1973. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025. An- 
nual Meeting: Broadmoor Hotel, Colorado Springs, 
Colorado, April 22-26, 1973. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roch- 
ester, Minn. 55901, Annual Meeting: Palmer House, 
Chicago, Ill, November 25-30, 1973. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: San Fran- 
cisco, Calif., April 2-7, 1973. 

SECTION on RADIOLOGY, AMERICAN MEDICAL ÁssOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: New York, N. Y., June 24-28, 1973. 

AMERICAN Boarp or RaApioLoGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. 55901. 


Oral examinations will be held in the following cities 
during the next year: Chicago, Il., June 4-8, 1973, Mar- 
riott Motor Hotel; and Dallas, Tex., Dec. 3-7, 1973, 
Statler Hilton Hotel. 


Written examinations are scheduled in 15 large centers, 


Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 


Deadline for filing applications for any examination in 
1973 was September 30, 1972. 

AMERICAN Boarn or NucLEAR Mepicing, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
ot Nuclear Medicine. 

Chairman, Dr. Merrill A. Bender, Suite 2402, 211 E. 
43rd St., New York, N. Y. 10017. 


Examination for certification in the Specialty of Nu. 
clear Medicine will be given April 7, 1973. The deadline 
for filing application forms was January 1, 1973. 

AMERICAN ÁssociATION Or PuvsicisTs IN MEDICINE 
Secretary, D. John Wright, Ph.D., Department of Ra- 
diology, Temple Univ. Health Sciences Center, Phila- 
delphia, Pa. 19140. Annual Meeting in San Diego, Calif., 
July 29-Aug. 3, 1973. 

AMERICAN SOCIETY or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Herman D, Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. o2114. 
Annual Meeting. 

AMERICAN INSTITUTE OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN SOCIETY or NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
901 Twenty-third St., N. W., Washington, D. C. 20037. 
Annual Meeting, Boston, Mass., April 26-28, 1973. 

THIRTEENTH INTERNATIONAL CoNanEss or RApiIoLoGY 
President-Elect, Dr. Juan Gómez López. Secretary Gen- 
eral, Dr. José Bonmatí, Lagasca, 27 Madrid 1, España. 
Meeting: Madrid, Spain, Oct. 15-20, 1973. 


INTERNATIONAL Society or RADIOLOGY 
Hon. Secretary-Treasurer, Prof. Eric Samuel, Radiologist- 
in-Charge, The Royal Infirmary, Edinburgh EH; 
9Y-W, Scotland. 

ELEVENTH Inrer-AMERICAN CoNGnEss or RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colorado 80907. Meeting: Bogotá, 
Colombia in 1975. 

INTER-AMERICAN COLLEGE or RADIOLOGY 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 

Secretary General, Dr. Rubén Merenfeld, Instituto 
Diagnóstico, Apartado Postal 14213, Candelaria, Cara. 
cas, Venezuela, S.A. Meeting: Bogotá, Colombia in 1975. 

THIRD CONGRESS or THE EUROPEAN ASSOCIATION OF 
RapIoLocy 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND ÁsIAN AND Oceanian CONGRESS or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Áustralia. 

Meeting in 1975. 

ALABAMA CHAPTER or ACR 
Seeretary-Treasurer, Dr. Lowry R. Young, Jr, 905 
Madison St., Huntsville, Ala. 35801. Meets time and 
place of Alabama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary-Treasurer, Dr. Marc. S. Lapayowker, Depart- 
ment of Radiology, Temple Univ. Hosp., 3401 N. St., 
Philadelphia, Pa. 19140. Meets at New York-Hilton 
Hotel, Tune 23 and 24, 1973. 

Arizona RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 85719. Two regular meetings a year. Annual meet. 
ing at time and place of State Medical Association and 
interim meeting six months later. 

Ark-La-Tex RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
picem Center, LSU School of Medicine, Shreveport, 

a. 711IOI. 

Arkansas CHAPTER or ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W, 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with 
and at the place of the State Medical Association. 

ASSOCIATION OF University RADIOLOGISTS 
Secretary-Treasurer, Dr. Melvyn H. Schreiber, 2909 
Dominique Dr., Galveston, Tex. Annual Meeting, Van- 
couver, B. C., Canada, May 9-12, 1973. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Ernst Ruder, Dept. of Radiol., 
Crawford Long Memorial Hosp., Atlanta, Ga. 30308. 
Meets on four Thursday evenings during the academic 
year at a time announced in early September of each 
year, at the Academy of Medicine, Atlanta, Ga., at 
8:00 P.M. 

BavartaNn-AMERICAN RADIOLOGIC Society 
Secretary, Lucien F. Burke, Maj. MC, Radiol. Service, 
US Army Gen. Hosp., Frankfurt, APO, New York 
09757. 

Bicociey RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

Buivecrass RADroLoaicAL SoctETY 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington ` 


* Secretaries of societies are requested to send timely information promptly to the Editor. 


Voi. 117, No. 1 


Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 
Society meets once each month during the school year. 

Bronx RaproLocicAL Socigrv, New York Stare, CHAP- 
TER ACR i 
Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosedale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year, 

BrooxLYN RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr, Sarah Lieberson, 1298 St. Marks 
Ave., Brooklyn, N. Y. 11213. Meets first Thursday of 
each month, October through June. 

BurrALo RADIOLOGICAL SOCIETY 
Secretary, Dr. Ru-Kan Lin, 191 North St., Buffalo, N. Y. 
14201. Meets second Monday evening each month, Oc. 
tober to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL SocigTY, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr. John L. Gwinn, 46:0 Sunset 
Bivd., Los Angeles, Calif. 90027. 

CarAWwBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P.O. Box to, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12:30 P.M. 

CENTRAL New York RADIOLOGICAL Society 
Secretary-Treasurer, Dr. John Sanborn, Radiology De. 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Syracuse, N. Y. 13210. Meets first Monday each month 
October through May. 

Centra Ouro RADIOLOGICAL SOCIETY 
Secretary -Treasurer, Dr. Terry Meyer, 175 S. Merkle Rd., 
Columbus, Ohio 43209. Meets second Thursday in Oc- 
tober, November, January, and March 15, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

Cnu1cAco RADIOLOGICAL Society, Division or THE [LLINOIS 
Rapio.ocicaL Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Raymond L. Del Fava, 355 
Ridge Ave., Evanston, Ill. 60202. Meets third Thursday 
of each month, October to April, except December, at the 
Bismarck Hotel, Chicago, Hl, 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Daniel E. Wertman, 11311 
Shaker Blvd., Cleveland, Ohio 44104. Meetings at 7:00 
p.m. on fourth Monday of October, November, January, 
February, March and April. 

Cotorapo RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
ada at Denver Athletic Club from September through 

ay. 

Connecticut VALLEY RapioLocic SOCIETY 
Secretary, Dr. Carl W. Scheer, 335 Cook Ave., Meriden, 
Conn. 06450. Meets in April and October. 

DaLLaAs-FognT Wort RADIOLOGICAL SOCIETY 
Secretary Treasurer, Dr. Norman L. Presley, 222 Medical 
Tower, 1550 W., Rosedale, Fort Worth, Tex. 76104. 
Meets the 3rd Monday of every month at 6:30 P.M., at 
the Cibola Inn, Arlington, Tex. 

DELAWARE CHAPTER or ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bav RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Peter E. Kane, Children's Hosp. 
Med. Ctr., Oakland, Calif. 94609. Meets first Thursday 
each month, Oct. through May, at University Club, 
Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FronipA Rapro.ocicat Society, CHAPTER or ACR 
Secretary, Dr. Ralph C. Aye, Tampa General Hospital, 
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Tampa, Fla. 33606. Meets twice annually, in the spring 
with the annual State Society Meeting and in the fall. 

Froripa West Coast RADIOLOGICAL Society 
Secretary-Treasurer, Dr. J. C. Hewitt, 1 Davis Blvd., 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November. 

Georoia RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets in spring and fail at 
Annual State Society Meeting. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LovuisviLLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad. 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Stanley 1. Worton, t400 N.W. 
roth Avenue, Miami, Florida 33156. Meets monthly, 
third Wednesday at 8:00 P.M. at various member hos. 
pitals, Miami, Fla. 

Greater Sr. Louis Socirry or RADIOLOGISTS 
Secretary-Treasurer, John J. Lang, 507 Fairways Circle, 
St. Louis, Mo. 63141. 

Hawan RabiotocicAr Society, CHAPTER or ACR 
Secretary-Treasurer, Raymond W. Brust, fra, St. Francis 
Hosp., 2260 Liliha St., Honolulu, Hawan 96817. Meets 
third Monday of each month at 7:30 P.M, 

Hearth Puysics SOCIETY 
Secretary, John H. Pingel, Argonne National Laboratory, 
9700 S. Cass Ave., Argonne, Ill, 60439. Annual Meeting: 
Deauville Hotel, Miami Beach, Fla., June 17-21, 1973. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

IpaHo State RapioLocicAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Hugh P. Smith, Jr, 1g0 E. 
Bannock, Boise, Id. 83702. Meets in the spring and fail. 

IruiNoirs RApioLoGicAL Soctery, Isc., CHaPrER or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Ill. 60616. Meets in the spring 
and fall. 

Inp1ana Roentcen Sociery, Inc., CHAPTER or ACR 
Secretary, Dr. L. Ray Stewart, 8:2 S. Alvord Bivd., 
Evansville, Ind. 47714. 

lowa RaptoLocicAL Soctety, CHAPTER or ACR 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, lowa 52402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RanioLocicar Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 

Kentucky CHAPTER or ACR 
Secretary-Treasurer, Dr. Joseph G. Whelan, Jr, 1313 
St. Antony Place, Louisville, Ky. 40204. Meets in April 
and September. 

Kincs County RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 PM. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 
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Los ANGELES RaprovocicaL Socretry 
Secretary, Dr. Gabriel H. Wilson, UCLA Center for 
Medical Sciences, Los Angeles, Calif. 90024. Meets sec. 
ond Wednesday of month in September, November, Jan- 
ary, April and June at Los Angeles County Medical 
Association Building, Los Angeles, Calif. Midwinter 
Radiological Conference, Century Plaza Hotel, Los 
Angeles, Calif. 90067, Feb. 2-4, 1973. 

Louisiana RapioLoGicAL Socigrv, Cuaprer or ACR 
Secretary-Treasurer, Dr. Robert T. Cook, Southern Bap- 
tist Hosp., 2700 Napoleon Ave., New Orleans, La. 70115. 

Lourstana-Texas Gurr Coast RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

Maine RapioLocicAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
Mee 04240. Meets in June, September, December and 
April. 

MARYLAND RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. George Burke, 4000 North Charles St., 
Baltimore, Md. 21218. 

MassacHUSETTS RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Norman L., Sadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130, 

Mempuis ROENTGEN SOCIETY 
Secretary-Treasurer, Dr, Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 P.M, at Miami Valley 
Hospital, Dayton, Ohio. 

Micuican RapioLocicAL Society, CHAPTER or ACR 
Secretary- Treasurer, Dr. George A. Kling, Harper Hos. 
pital, 3825 Brush St, Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert 5, Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MirwaukEE Roentcen Ray Society 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St, Milwaukee, Wis. 53233. Meets 
monthly on fourth Monday, October through May, at 
University Club. 

Minnesota RADIOLOGICAL Society, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. ssrro. Meets twice annually, 
fall and winter. 

din Strate RADIOLOGICAL Society, CHAPTER OF 
Secretary-Treasurer, Dr. Nancy W. Burrow, 1327 Peach. 
tree St., Jackson, Miss. 39202. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:00 
P.M, 

Missouni Rapiorocicar Socigrv, CHAPTER or ACR 
Secretary- Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, sio S. Kingshighway, St. Louis, 
Mo. 631 Fo. 

Montana RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. 29401. 

NEBRASKA CHAPTER OF ACR 
Secretary-Treasurer, Dr. John T. McGreer, Ul, 924 
Sharp Bldg., Lincoln, Nebr. 68508. Meets third Wednes- 
day of each month at 6 p.m. in Omaha or Lincoln. 

Nevapa Raprotoaica Society, CHAPTER or ACR 
Secretary, Dr. William G. Arbonies, 887 Marsh, Reno, 
Nev. 89520. 
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New Enoianp Roentcen Ray Socrery 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St. 
Brookline Mass. 02146. Meets the third Friday of each 
month, October through April, excluding December, at 
The Longwood Towers, 20 Chapel Street, Brookline, 
Mass., at 4:30 P.M, 

New Hampsuire Roentcen Ray Society, CHAPTER or 
ACR 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743, Meets four to six 
times yearly. 

New Mexico Society or Rapio.ocists, CHAPTER or ACR 
Secretary, Dr. Carole R. Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New OntEgANs Raptioroaicar Socigrv, Ine. 

Secretary- Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70023. Meets bimonthly at local restaurants 
selected by the President. 

New York RoentGen SOCIETY 
Secretary-Treasurer, Dr. Howard R. Gould, 153 West 
11th Street, New York, N. Y. 10011. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 26-28, 1973. Further in- 
formation may be obtained from Dr. Albert A. Dunn, 
Roosevelt Hosp., New York, N. Y. 10019, 

New York Strate Cuaprer or ACR 
Secretary- Treasurer, Dr. John J, Magovern, 74 N. Village 
Ave., Rockville Centre, N. Y. 11570. 

Norra CAROLINA CHAPTER or ACR B 
Seeretary- Treasurer, Dr. James F. Martin, 300 S. Haw. 
thorne Road, Winston-Salem, N. C. 27103. 

Nort Dakora RaptorocicAt Socigrv, CHAPTER or ACR 
Secretary, Dr. Marshall Landa, 1702 13th St, So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

NonrTH FLonipa RADIOLOGICAL SOCIETY 
Seeretary, Dr. David F. Bew, University Hospital ot 
Jacksonville, 655 W, Eighth Street, P.O. Box 27:1, 
Jacksonville, Florida 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Brickner, Jr., sg19 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N. Y. 12085. Meets in Albany area on third 
o of October, November, March, April, and 
May. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. Richard McProuty, 6620 Coyle Ave., 
Carmichael, Calif. 9:608. Meets fourth Monday of Nov., 
Jan., and March at the Mansion Inn, Sacramento, Calif. 

NORTHWESTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 


NORTHWESTERN OHIO RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

Onto Stare RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Thomas F. Ulrich, Barberton Citizens 
Hospital, Barberton, Ohio 44203. 

OKLAHOMA State Rapro.rocicat Society, CHAPTER oF 
ACR 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October, 
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Orance Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Norman Arnett, 400 North Pomona, Ful. 
lerton, Calif. 92632. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
ML County Medical Association Bldg., Orange, 

alif. 

Orecon State RApioLocicAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ronald W. Philips, 2305 Wash- 
ington, Milwaukie, Ore. 97222. Meets on second Wed. 
nesday of month, October through April, at the Univer- 
sity Club, Portland, Ore. 

OnLEANs Parish RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NortHwest RADIOLOGICAL Society 
Secretary- Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd., Beaverton, Oregon 97005. Annual 
meeting: Benson Hotel, Portland, Ore., May 11-13, 1973. 

PgNNsvLvANIA RADIOLOGICAL Society, CHAPTER or AC 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly. 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA RogNTGEN Ray Society 
Secretary, Dr. Howard M. Pollack, Department of Radi. 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday of each month at 5 p.m., from Octo. 
ber to May in Thompson Hall, College of Physicians. 

PirrspurGcH RokENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
5230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, October through June, at Park 
Schenley Restaurant. 

RADIATION RESEARCH Society 
Executive Secretary, Richard J. Burk, ]r., 4211 39th St., 
N.W., Washington, D. C. 20016. Annual Meeting: 
St. Louis, Mo., April 29-May 3, 1973. International Con. 
gress of Radiation Research, Seattle, Wash., July 14-20, 
1974. 

ei sre Society or Connecticut, INC., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Carl W. Scheer, 335 Cook 
Ave., Meriden, Conn. 06450. Meetings are held quarterly. 

RADIOLOGICAL SOCIETY oF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL SOCIETY or GREATER Kansas Crry 
President-Secretary, Dr. Arch W. Templeton, Univ. of 
Kansas Med. Ctr., Kansas City, Kansas 66103. Meets 5 
times a year on given dates. 

RADIOLOGICAL SOCIETY or Louisiana, Cuaprer or ACR 
Secretary-Treasurer, Dr. Robert T. Cook, 1820 Octavia 
St., New Orleans, La. 70115. Meets semiannually during 
pom State Medical Society meeting and 6 months 
ater. 

RanioLoGicAL Society or New Jersey, CHAPTER or ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

Rapio.ocicat Society or RuopkelstANp, CHAPTEROF ACR 
Secretary Treasurer, Dr. Daniel J. Hanson, 116 Nayatt 
Rd., West Barrington, R. 1.02806. 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., 1100 Stewart Dr., Orange, Calif. 
92668. Meets three times a year, usually October, 
February and May. 

RADIOLOGICAL SOCIETY OF THE STATE or New York 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

Ricnmonp County RADIOLOGICAL SOCIETY 
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Secretary, Dr. Donald P. King, 218 Gun Club Rd, 
Richmond, Va. 23221. Meets first Thursday of each 
month at various hospitals. 

Rocuester Roentcen Ray Socigry, RocugsrER, N. Y. 
Secretary- Treasurer, Dr. Kenneth E. Robinson, 1441 
East Avenue, Rochester, New York 14610. Quarteriy 
meetings on the call of the President, at the Rochester 
Academy of Medicine. 

Rocky Mountain RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave. Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 2-4, 1973. 

SAN ANTONIO-CiviLIAN Mitrrany Rapiorocicar Socigry 
Secretary, Dr. Robert M. Maurer, Santa Rosa Medica! 
Center, San Antonio, Tex. 78207. Meets third Wednes. 
day of each month at Fort Sam Houston Officers’ Club 
at 6:30 P.M. 

San Dieco RADIOLOGICAL SOCIETY 
President, James R. Collins, 449 Fourth Ave. Suite i12, 
Chula Vista, Calif. 92010. Meets first Wednesday of each 
month at the University Club. 

SAN Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James G, Moore, Mary's Help 
Hospital, 1900 Sullivan Ave., Daly City, Calif. ggors. 

SECTION on RADIOLOGY, CALIFORNIA MEDICAL Associa- 
TION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on RapioLtocy, Mepicat Sociery or rug Dis. 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E.. Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes. 
day of January, March, May and October at 8:00 p.m, 

Section on RADIOLOGY, SOUTHERN MEDICAL Association 
Secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

Section on Raprotocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis 5t., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Society ror Pepiarric RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles, Calif. 90027. Annual meeting: 
Queen Elizabeth Hotel, Montreal, P, Q., Canada, Sep- 
tember 23-24, 1973. 

SOCIETY OF GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm. B. Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W, 168th St., New York, N. Y. 10032. 

SociETY or NucLear MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110, Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N, Y. 10017. Annual meeting: 
Americana Hotel, Miami Beach, Fla., June 12-1, 1975. 

SovrH Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. A. D. Benjamin, £96 Carroll St, Sunny- 
vale, Calif. 94086. Meets the 2nd Monday of each month 
at the Santa Clara County Medical Association Bidg., 
soo Empey Way, San Jose, Calif, 

Soutu CanoLINA RADIOLOGICAL Society, CHAPTER OF ACK 
Secretary, Dr. George W. Brunson, 1406 Gregg St, 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Ánnual fall scientific meeting at 
time and place designated by the president. 

SovrH Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr, James T. McClintock, P.O. 
Box 837, Santa Barbara, Calif. 93102. Meets fourth Mon. 
day ol the month, Oct, through May. 
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Sourn DakorA RapieroaicAL Society, CHAPTER or ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. 57105. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY Society 
Secretary-Treasurer, Dr. John Byfield, 1000 West Carson 
St., Torrance, Calif, 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Seventeenth 
rant Meeting: Grand Hotel, Point Clear, Ala., Jan. 
26-28, 1973. 

Pe RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel. 

TENNESSEE RanioLocicAL Sociery, Cuaprer or ACR 
Secretary-Treasurer, Dr. Carl T. Stubblefield, Bedford 
County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas SrATE RaprorocicAr Socrgrv, Cuarrer or ACR 
Secretary, Dr. Herman C. Sehested, 815 Medical Tower, 
Room too, 1550 W. Rosedale St., Fort Worth, Tex. 
76104. Annual meeting. 

THE FLEISCHNER SOCIETY 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal 109, P.Q., Canada. Annual meeting. 

Tri-STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 

ital, Henderson, Ky. Meets third Wednesday of Oct., 
Vans March and May, 8:00 P.M., Elks Club in Evans- 
ville, Ind. 

Upper PENINSULA RADIOLOGICAL SocrETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly, 

Urau Strate Rapio.ocica. Socrery, Cuarrer or ACR 
Secretary-Treasurer, Dr. John F. Stucki, Department of 
Radiology, McKay-Dee Hosp., 3939 Harrison Blvd., 
Ogden, Utah 84403. Meets fourth Wednesday in Jan- 
uary, March, May, September and November at Holy 
Cross Hospital. 

Vermont Rapio.ocica. Society, CuaprER or ACR 
Secretary , Dr. J. Lorimer Holm, R.R.#3, Barre, Vt. 05641. 

Virginia CuaPrER or ACR 
Secretary-Treasurer, Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24501. Next Meeting: 
Nov. 6, 1972 at the Conference Ctr., Williamsburg, Va. 

WasniNGTON, D. C., CHAPTER or ACR 
Secretary Treasurer, Dr. Albert M. Zelna, 9110 Seven 
Locks Rd., Bethesda, Md. 20014. 

irr na STATE RADIOLOGICAL SOCIETY, CHAPTER OF 


Secretary-Treasurer, Dr. John N. Roehr, 1011 Medical 
Dental Bldg., Seattle, Wash. 98101. 

West VinoiN1A RapioLocicAL Socierv, Cuaprer or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, II, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society; other meetings arranged by program 
committee, 

WESTCHESTER County RaproLoctcAL Society 
Secretary, Dr. Max C. King, 314 Woodland Hills Rd., 
White Plains, N. Y. 10603. Meets on second Tuesday of 
October, December, February and May. 

Wisconsin RapIo.oaicaL Socirery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Marvin L. Hinke, 630 S. Central 
Ave., Marshfield, Wisc. 54449. Meets twice a year, May 
and September. 

WISCONSIN Society or THEerapeutic RADIOLOGISTS 
Seeretary, Dr. Robert W. Edland, Gundersen Clinic, 
LaCrosse, Wisc. 54601. Meets quarterly. 

Wromine RaprioLoctcaL Society, Cuarrer or ACR 
Secretary, Dr. Ross J, Collie, Box 96, Lander, Wyo. 82520. 
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Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerto Rico AND CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, San 
José, Costa Rica. 

ÅSOCIACIÓN DE RADIÓLOGOS DE CENTRO AMERICA Y 
PanamA. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panam 
Secretary-General, Dr. Francisco Mirambell, Apartado 
3352, San José, Costa Rica, Central America. 
Meets annually in a rotating manner in the six countries. 

AsociACIÓN PUERTORRIQUEÑA DE RADIOLOG 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SocrepaD DE Rapro.ocfa DE EL SALVADOR 
Secretary, Dr. Carlos Mejia, ga Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, g?. Calle A 0-05, Zona 1, 
Guatemala. 

SociEDAD Mexicana DE Rapto.ocfa, A.C. 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coqui., Meets first 
Monday of each month. 

SociEDAD Rapio.écica PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SociEDAD RADIOLÓGICA DE PurnTO Rico 
Secretary, Dr. Heriberto Pagan Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 P.M. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


BririsH COMMONWEALTH OF NATIONS 


AssocIATION OF RADIOLOGISTS OF THE PROVINCE oF 
QUEBEC 
Moyne, 121 Boul. Taschereau, Greenfield Park, P.Q., 
Canada. Meets four times a year. 

BRITISH INSTITUTE or RADIOLOGY 
Honorary Secretary, Dr. T. Kerr, 32 Welbeck St., London, 
WiM/7PG, England. Meets monthly from October 
until May. 

CANADIAN ÅSSOCIATION Or Puysicisrs, Division or 
MEDICAL AND BroLocicaL Puysics 
Honorary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. Champlain Charest, 1555 Sum. 
merhill Ave., Montreal 109, Que., Canada. Annual meet. 
ing: Montreal, Que., Canada, March 11-17, 1973. 

EDMONTON AND Disrricr RADIOLOGICAL SOCIETY 
Secretary, Dr. L, A, Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

FACULTY or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln’s Inn 
Fields, London, W.C.2, England. The scientific meetings 
held in January, February and March 1973 will be com- 
bined sessions with the British Institute of Radiology 
and the Section of Radiology of The Royal Society of 
Medicine. 

Facutty or RanioLocistTs, ROYAL COLLEGE or SURGEONS 
IN IRELAND 
Hon. Secretary, Dr. D. F. Canwell, 123 St. Stephens 
Green, Dublin 2, Ireland. 

MouTREAL RapioLocicAL Srupy CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 


VoL. 117, No. 1 


Section or RapioLocv, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr, C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Section oF RapioLocv or THE Roya Sociery or Mzpt. 
CINE (ConFinep To MEDICAL MEMBERS) 
Meets third Friday each month at 8:15 p.m, at the Royal 
Society of Medicine, 1 Wimpole St, London, W. 1 
M&AE, 1 England. 

SociÉTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr, Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P.Q., Canada. Meets every third Tuesday 
from October to April. 

Tue Hospital PHYSICISTS ASSOCIATION 
Honorary Secretary, ]. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, 
Withington, Manchester M20 9BX, England. 

Toronro RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

Roya. CoLLEGE or RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


CoLécio BrRAsILEIRO DE RADIOLOGIA 
Secretary-General, Dr, Miguel Mario Céntola, Caixa 
Postal $984, Sao Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE RADIOLOGÍA 
Branches of the Federation are: Sociedad de Radiólogos 
de la Provincia de Córdoba; Sociedad Argentina de Ra- 
diología; Ásociación Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Saltefia de Radiología y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra- 
Dione de La Plata; and Sociedad de Radiología de San 

uan. 
Secretary -General- Treasurer, Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba, Argentina. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Armando B. de Onaindia, Santa 
Fé 1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

SocigDAD BoLiviANA DE RapioLocíA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 P.M. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociEDAD CHILENA DE RapioLocíA 
Secretary, Dr. Claudio Cortés, Casilla, 13426 Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
María 1810 at 7:00 P.M. 

Socrepap COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Rodrigo Caro Molina, Cali, Co- 
lombia. Meets last Thursday of each month. 

Soctepap EcvATORIANA DE RaprioLocíA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 5469, Guaya- 
quil, Ecuador. 

SociEDbAD ParaGuayYa DE Rapio.ocia 
Seeretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asunción, Paraguay. 

SociEDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dr. Miguel Chiappori Cambana, 
Av. General Santa Cruz No. 315, Miraflores, Lima, 
Perú, Casilla Correo, 2306, Lima, Perú. Meets monthly 
except during January, February, and March. 
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SOCIEDAD DE RADIOLOGÍA DEL ÁrrANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 £41.110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiología. 

Soctepap DE RADIOLOGÍA DEL NORDESTE ÁRGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 
561, Corrientes, Argentina. 

SociEDAD DE RAbioLocÍA DE La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, Argentina. 

SociepaD DE Rapiorocfa, CaNcEROLOGÍA y Fisica 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE RogNTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 151, Córdoba, Argentina. 

SociEDAD DE RapioLocía, RapiorERAPÉUTICA Y MEDICINA 
NUCLEAR, DE Rosario 
Secretary-General, Dr. Federico Fragola, Santa Fe 1798, 
Rosario, Argentina. 

SOCIEDAD SALTENA DE RaproLocfa v MEDICINA NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina. 

SociepaD VENEZOLANA DE RapioLocfa v Mepicisa Nu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


OsTERREICHISCHE RÖNTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1099 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 
The 1973 Annual Meeting is a joint meeting with the 
Deutsche Róntgengesellschaft and will be held in Vienna, 
April 12-14, 1973. 

SociéreE RovALE BELGE pe RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SociÉrÉ EunoPÉENNE DE Rapro.tocie PÉDIATRIQUE 
Secretary, Dr. P. Hicken, The Children's Hosp., Lady. 
wood Middleway, Birmingham B16 8ET, Great Britain. 
Tenth Annual Meeting, Birmingham, April 1113, 1973. 
Permanent Secretary, Clément Fauré, Hópital des En. 
fants. Malades, 149, rue de Sèvres, 75 Paris 15e, France. 

Société Francaise DE RADIOLOGIE MÉDICALE, MEDECINE 
NucLÉAIRE ET ÉLEgcTROLOGIE, and its branches: Soci- 
ETE pu Sup-Ovest, pu LITTORAL MÉDITERRANÉEN, DU 
Centre ET Lyonnais, DU Norn, DE L'Ouest, pe r'Esr, 
ET D'ALGER ET DU Massir CgNTRAL. Patent Society 
meets third Monday of each month, except during July, 
August and September, rue de Seine 12, Paris, France. 
Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8*, 
France. 

SociÉrÉ FRANCAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l'Université 75, Paris 7°, France. Annual meeting. 
ESKOSLOVENSKÁ RapioLocickA SPOLEČNOST 
Secretary, Associate Professor Jaromir Kolát, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RÓNTGENGESELLSCHAFT | 
President, Professor Dr. med. Walter Frommhoid, Di- 
rector of Medizinisches Strahleninstitut der Universitat 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 
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The 1973 Annual Meeting is a joint meeting with the 
Osterreichische Róntgengesellschaft and will be held in 
Vienna, April 12~14, 1973. 

SocrerÀ [rALiaNA DI Rapiotocia Mepica E MEDICINA 
NUCLEARE 
Administrative Secretary, Prof, E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 

Socretas RADIOLOGICA Danica 
Secretary, Dr. Bent Langefeldt, Tretommervej 20a, DK- 
8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvägen 5 C., Finland. 

Socirepap EsPANoLA pe RapioLocta y ELECrTROLOGÍA 
Meépreas Y DE MEDICINA NUCLEAR 
Secretary, Dr. José Bonmatí, Villanueva, 11, Madrid 1, 
España. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SoctepaDE Porrucursa DE Raprorocia E MEDICINA 
NUCLEAR 
Secretary-General, Dr. Luís Aires de Sousa, Av. Elias 
Garcia, 123- I, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREININGUNG FÜR RapioLoerg, Nu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
Suisse DE RADIOLOGIE, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 
Secretary, Dr. med. Gustav Schoch, Bethesdaspital, 
Gellerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


IupiaN RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras—23, India. 

InDoNESIAN RADIOLOGICAL SOCIETY 
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Secretary, Dr. Gani Iljas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Djakarta, Indonesia. 

IRANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O, Box No. 14-1151, 

eheran, Iran. The Society meets on the second Saturday 

of each month. Third National Iranian Congress of 
Radiology: Isfahan, Iran, May 5-10, 1973. Deadline for 
acceptance of papers Feb. 20, 1973. 

IsraEL RADIOLOGICAL SOCIETY 
President, Dr. I. Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel. 

JAPANESE AMERICAN RADIOLOGICAL SOCIETY 
Secretary, Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep., US Army Hosp. Camp Zana, Japan, APO San 
Francisco, Calif. 96343. Meets 3rd Thursday, monthly 
at various locations in Tokyo. 

PuiLIPPINE ConLEGE or RAproLOGY 
Secretary-Treasurer, Dr. Edmundo V. Villacorta, Box 
1284, Commercial Center, Makati, Rizal D-708, Philip- 
pines. Meets every 3 weeks on Fridays. Annual conven- 
tion: Jan. 1973, Manila. 

RapioLocicAL Society OF THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., De- 

art. of Rad., Sirizaj Hospital, Faculty of Medicine, 
ahidol University, Bangkok 7, Thailand. 


ÁFRICA 


ASSOCIATION or RapioLocisTs or West AFRICA 
Honorary Secretary, Dr. T. M. Kolawole, University 
College Hospital, University of Ibadan, Ibadan, Nigeria. 

RADIOLOGICAL SOCIETY OF SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
burg, South Africa. 

SOUTH Arrican INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 


Vou. 117, No, I 


ABSTRACTS OF RADIOLOGIC 
LITERATURE 


E. FREDERICK LANG, M.D., Editor 


sine rS AT E Ar irre rr erede rrr Nee: t A à UHR A eR AI LIRR Ar otra emen a tried hà atat dq ama Ma VAM MIU RUA ERR PATE HI VIV PA PV TU PHP INIT Year Sera ia T Vine mone mmm ense AMAA MA ree tne Parere etre ro eA a te ea aA aes d SOURS ALAN UNSERE H0 IU S RAT HEY ra AMT m n mem e ah EI nent rra tn t e TI Erin erm erbe t Hine 


INDEX TO ABSTRACTS 





ROENTGEN DIAGNOSIS 
Heap 
ARCHER, C. R, Roperson, G. H., and 
Taveras, J. M.: Posterior medullary hem- 
añgioblastoma qoot ted eset epis 


NECK AND CHEST 


Scorr, R. et al.: The diagnosis of parathyroid 
overactivity in a population of renal stone 
[GrIBOES. 2c Gla Mites e Edo d due t e 

Morrat, R. E, Cuane, C. H. (J.), and 
Saven, J. E: Roentgen considerations in 
primary pulmonary artery sarcoma. 

Betser, G. D. ef al: Impairment of cardiac 
junction in patients with pectus excavatum, 
with improvement after operative correction 


ABDOMEN 


Rina, E. J. e£ al.: Villous adenomas of the duo- 
GONG asia nous. dosha se 8 E 

van LaNGENBEROG, A., and One, G. B.: Car. 
cinoma of large bowel in the young...... 

Cark, A. W., Liovp-Masryn, R. H., is and 
SapLER, M. R. pe C.: “Ischaemic” colitis in 
youne ad Ulf. ose e teta beoe eei we 


GENITOURINARY SYSTEM 


MacEwen, G. D., Winter, R. B., and Harpy, 
J. H.: Evaluation of kidney anomalies in 


t2 
t2 
PN 


r 
Leod 


congenital scoliosis. auauua auer 
Brsnop, M. C. ef al.: Effects of haemodi alys 

on bone in chronic renal failure........... 
WiLLiaMs, D. L, Fay, R., and Linus, J. G.: 

The functional radiology of ectopic uretero- 

lo PETE er oe dadas 
MAKKER, S. P. et al: Nonobstructive h |ydro- 

nephrosis and hydroureter associated with 

Den tohitisc Hise ee ee putet obuia 


RADIATION THERAPY 
Penn, C. R. H., and Hope-Srone, H. E: The 


role of radiotherapy in the management of 


malignant thymoma... pel s peer x sees 
Jones, S. E., Karrau, H. S., and ROSENBERG, 
Sa yos Non-Hodgkin' s lymphomas: HE Pre- 
liminary results of radiotherapy and a pro- 
posal for new clinical trials. i... iioii 
NoBLER, M. P.: Efficacy of a perineal tele- 


therapy portat in the management of vulvar 


ad vaginal Caneco cd orant aree reus 
Mowsos, K. Jọ, Brann, W. N, and Boses, 
J. D.: Results of small-field irradiation of ap- 
parent solitary metastasis from Wilms’s 
CHINO ee co esed ee ote RA ions 
Sum, F. H. et al.: Postradiation sarcoma of bone 
Farr, G. H., and Huvos, A. G.: Juxtacortical 
osteogenic sarcoma: an analysis of fourteen 
coc EE EEEE A 





PM nett inert E ys YMA npc E a materiel eit iy Sn aaa A Ay ARENA RETRY REOPEN E EMEN C 


Pd 


224. 


ROENTGEN DIAGNOSIS 
Heap 


AncHER, Canor R., Roserson, GLENN H., and 
Taveras, J. M. Posterior medullary heman- 
gioblastoma. Radiology, May, 1972, 703, 
323-328. (From: Department of Radiology, 
Edward Mallinckrodt Institute of Radiology, 
Washington School of Medicine, St. Louis, 
Mo.) 


The angiographic features of 3 cases of hemangio- 
blastoma arising from the posterior aspect of the 
medulla oblongata are compared to a case of he- 
mangioblastoma of the cerebellar tonsil. | 

The characteristic angiographic features of heman- 
gioblastoma are a small dense tumor stain with early 
filling of draining veins and associated mass effect 
larger than the tumor stain. 'The medullary lesions 
produced separation of the posterior medullary seg- 
ments and the choroidal loops of the posterior inferior 
cerebellar arteries (PICA). The tonsillar lesion 
stretched the supratonsillar segments and displaced 
the ipsilateral PICA branches to the opposite side 
across the midline 

The area postrema of the dorsal medulla at the 
caudal end of the fourth ventricle is a frequent site of 
origin of hemangioblastoma in the posterior fossa. 

Patients with infratentorial hemangioblastomas 
usually present in their third or fourth decade with 
symptoms due to increased intracranial pressure. 
Ipsilateral cerebellar signs are the most common 
physical finding. The familial occurrence of heman- 
gioblastoma in 20 per cent of the cases suggests that 
it is but one manifestation of a systemic disorder due 
to maldevelopment. Multiplicity of lesions within the 
posterior fossa in 10 per cent of the cases, associated 
with angiomatosis retinae, adrenal, renal and pan- 
creatic cysts, and hypernephroma, is also suggestive 
of maldevelopment. 

The characteristic angiographic features associ. 
ated with retinal angiomata are virtually pathog- 
nomonic for this tumor.—7. L. Montgomery, M.D. 


NEcK AND CHEST 


Scott, Roy, Dryspurcu, Frances, WILSON, 
Rosert, Borie, lan T.,and Potiock, Davin. 
The diagnosis of parathyroid overactivity in a 
population of renal stone formers. Brit. 7. 
Surg., July, 1972, 59, 517-521. (From: The 
Royal Infirmary, Glasgow, Scotland.) 


This study was undertaken to determine the prac- 
tical value of various tests in discovering primary 
hyperparathyroidism in a large outpatient popula- 
tion of renal stone formers. A total of 205 patients 
was screened, and the metabolic testing discovered 
§ patients in whom parathyroid tumors were subse- 
quently found and an additional patient with bio- 


Abstracts of Radiologic Literature 


JANUARY, 1973 


chemical changes of hyperparathyroidism in whom 
there were contraindications to operation. 

The authors recognize the value of calcium deter- 
minations, and particularly serial calcium determina- 
tions in finding patients with hyperparathyroidism, 
but depending upon this factor is insufficient, as the 
mean value of serum calcium varied only slightly ina 
group of stone formers as compared with a group of 
normal blood donors used as a control. Much time 
may be saved in uncovering the overactivity of the 
parathyroid by the use of tests of the manner in 
which the kidneys handle phosphate excretion. 

The authors use the phosphate excretion index 
which compares the relationship between serum in- 
organic phosphorus and tubular reabsorption of 
phosphate. Use of this determination will indicate 
those individuals, among a group with hypercal- 
cemia, who will not require exploration for possible 
parathyroid overactivity. Investigation of phosphate 
excretion will also indicate parathyroid overactivity 
among stone formers with primary hyperparathy- 
roidism during those phases in which the serum cal- 
cium may be minimally elevated or may fall within 
the normal range.—F. Frederick Lang, M.D. 


Morrat, Rospert E., Cuanc, C. H. (Josera), 
and SLAVEN, Joun E. Roentgen considera- 
tions in primary pulmonary artery sarcoma. 
Radiology, Aug., 1972, 70g, 283-288. (Ad- 
dress: C. H. J. Chang, M.D., University of 
Kansas Medical Center, Kansas City, Kansas 
66103.) 


Three additional cases of primary pulmonary ar- 
tery sarcoma are reported bringing the total to 33 
reported thus far in the world literature. The impor- 
tant features of all the reported cases are reviewed. 

This disease has occurred almost twice as fre- 
quently in females. The average patient age was §1 
years, ranging from 22 to 81 years. Subtle develop- 
ment of right heart failure of unknown cause was the 
most common clinical picture. Preoperative or pre- 
autopsy diagnosis was never made in any of the cases. 

Pathologically, there was usually marked disten- 
tion of the affected artery with obliteration of the 
vessel lumen. The main pulmonary artery was in- 
volved in every case. Pulmonary infarction occurred 
in 13 cases. Histologically, most were of the spindle- 
cell variety. There were 11 fibrosarcomas and 9 leio- 
myosarcomas. 

Roentgenographically, the disease was most often 
characterized by a unilateral, lobulated hilar mass 
which followed the distribution of a pulmonary ar- 
tery. The lobar or segmental arterial distribution of 
the pulmonary artery sarcoma should make 1t dis- 
tinguishable from the hilar lymphadenopathy from 
other causes. Pulmonary angiograms in 3 cases dem- 
onstrated arterial occlusions. 

Lung scanning performed in 1 of the authors' cases 
revealed a marked perfusion defect. 
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Lung scans are recommended in suspected cases.— 


7. M. Stoebner, M.D. 


Beiser, G. Davin, STEPHEN E, 
STAMPrFER, Morris, GoLpsTEIN, Roperr E., 
NoLaAND, Stanron P., and Levirsky, SiD- 
wey. Impairment of cardiac function in 
patients with pectus excavatum, with im- 
provement after operative correction, New 
England J. Med., Aug., 1972, 287, 267-272. 
(From: Cardiology Branch, N 


wy 





ational Heart 
and Lung Institute, Bethesda, Md.) 


Catheterization of the right heart was performed on 

patients with pectus excavatum. The hemody- 
namic response to exercises with the patient supine 
was normal. The cardiac cu during intense up- 
right exercise was low in 2 patients and at the lower 
limits of normal in 1, and low normal in 2. Cardiac 
output and stroke-volume responses to mild upright 
exercise were also abnormal. 

Following surgical repair, in 3 patients cardiac out- 
put during intensive upright exercise increased an 
average of 58 per cent. The hemodynamic response to 
mild upright exertion also changed to normal. No 
alterations occurred in response to supine exercises. 


— Saul Heiser, M.D. 
ABDOMEN 


Ring, Ernest J., Ferrucci, Josera T., JR, 
Eaton, S. Boy D, JR., and CLEMENTS, 
J AMES L. oo BUDE of the inode m. 


Dr. F = T i peque M Paier, 
Massucdhusctis General Hospital, Boston, 
Mass. 02114.) 


Villous adenomas are a relatively common well- 
defined pathologic entity and are found mostly in the 
colon and only rarely in the upper gastrointestinal 
tract. The tendency of these tumors to undergo 
malignant transformation has been well documented. 

A recent review of the literature revealed reports 
of 82 villous adenomas in the stomach, 6 in the duo- 
denum, 3 in the ileum, and only 2 1n the j jejunum. 

The autor report the clinical, pathologic, and 
roentgenographic features of 6 additional duodenal 
villous adenomas. 

In their series of 6 patients with histopathologi- 

cally proved villous adenomas, § of these were pri- 
mary in the duodenum and the 6th was found in the 
duodenal cap after having prolapsed through the 
pylorus. The signs and symptoms, in order of fre- 
quency, were jaundice, anemia, weight loss, nausea 
and vomiting. In 2 of these cases adenocarcinoma 
was documented. The biopsy from a third case was 
Epon Ronen put Es tumor was ew and ı un- 
specimen coule f from MEAE error. 

These lesions were found with barium meal ex- 


The average survival w 
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amination using fluoroscopy and compression spot 
filming. Hypotonic duodenography with air contrast 
coating of the surface of these lesions best showed the 

cauliflower-like appearance so characteristic cf these 
tumors. Barium coating the interstices between the 
finger-like projections produced a palisaded or 
striated appearance similar to that seen in the villous 
adenomas found in the colon. The smaller lesions 
tended to have a nonspecific appearance and occa- 
sionally, as in the colon, the tumor presented only as 
a superficial warty excrescence roentgenographically 
simulating thickened mucosal folds. 

Since the size, shape, margins, and adjacent muco- 
sal deformity were not reliable signs to help diferen- 
tiation of benign villous adenomas from those with 
early carcinomatous transformation, it is felt that 
wide local resection or even more radical excision of 
the lesion is the treatment of choice-—Donald N. 


Dysart, M.D. 


van LANGENBERG, ARTHUR, and Onc, G. B. 


Carcinoma of large bowel in the young. 
Brit. M. F., Aug., 1972, 3, 374-376. (From: 


University of Hong Kone, Queen Mary 
Hospital, Hong Kong.) 


One of the most frequent malignant diseases in the 
adult is cancer of the large intestine with peak in- 
idence in the sixth decade. Fortunately, it is also 
one of the more favorable forms of malignancy in 
terms of pid a long term sua 


lected ES cases uh carcinoma | of de nee ine 
testine of which 21, or 4 per cent, were in young pa- 
tients between the ages of 13 and 4 2$ years. In com- 
parison with other published series the authors feci 
that not only is the incidence of these tumors increas- 
ing in young adults, but also in children and adoles- 
cents. The presenting complaints are similar for pa- 
tients of any age. 

Forty-five per cent of the 21 cases were dead by the 
end of the first year and there was no ¢ year survivcr. 
was 10.2 months from the time 
te meer aranom tl Ye large i intestine i8 more 
nosis may be ed bv natural Sire t6 a ag- 
nose carcinoma in a young patient. Delay in presen- 
tation of the patient is likewise an important factor 
as most patients were seen first in an advanced state 
of the disease. 
intestine was recorded in 1880, when the disease was 
discovered in a premature infant.—£E. Frederick 


Lang, M.D. 


R. FH. T and 
oe laemic”’ E in 
is Oct., E97 As 

Clark, F RC. So 


Cark, A. Wha Lioyp- Mostyn, 
SDR M. R. pe C 


young adults. Brit. 
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Surgical Registrar, King's College Hospital, 
London S.E.5, England.) 


Since 1963, when ischemic colitis was first de- 
scribed, the diagnosis, course, and possible outcome 
have been well established. The patients are usually 
over 45 years of age. The outcome varies between 
complete recovery and infarction of the entire intes- 
tinal wall leading eventually to stricture formation. 

'The authors have collected from the literature 10 
cases in which the patient was younger than 42 
years and add 4 of their own between the ages of 21 
and 36 years. 

The authors’ cases were typical of ischemic colitis 
with left sided abdominal pain and bloody diarrhea 
which improved rapidly. The barium studies showed 
typical thumb-printing or saw tooth irregularity, and 
3 of the 4 subsequently returned to an entirely nor- 
mal roentgen appearance of the large intestine. One 
patient, the 36 year old, progressed to stricture in the 
upper part of the descending colon. In 3 of the pa- 
tients at operation the involved segment of colon was 
thickened and reddened, but the blood supply ap- 
peared to be normal. No resection was carried out. In 
1 of the cases the involvement was in the right half of 
the colon. In the additional cases reported in the 
literature in this age group the low incidence of stric- 
ture formation and the high frequency of the right 
sided lesions were notable. In most of these reported 
14 Cases in the young there was no obvious cause for 
the ischemic colitis and the symptoms were transient. 

In contrast, in the older age group, cardiac disease, 
diabetes, rheumatoid disease, and arteriosclerosis are 
incriminated; the incidence of stricture is common; 
and the lesion is predominantly found in the region 
of the splenic flexure. It appears that the prognosis 
depends upon age.—F.. Frederick Lang, M.D. 


GENITOURINARY SYSTEM 


MacEwen, G. Dean, Winter, ROBERT B., 
and Harpy, James H. Evaluation of kidney 
anomalies in congenital scoliosis. 7. Bone & 
Foint Surg. Oct., 1972, 54-4, 1451—1454. 
(Address: G. Dean MacEwen, M.D., P. O. 
Box 269, Wilmington, Del. 19899.) 


Because instances of serious kidney disease have 
been noted unexpectedly in isolated cases of con- 
genital scoliosis, a series of consecutive patients with 
scoliosis and without urinary tract complaints was 
examined by routine intravenous urography. Two 
hundred and thirty-one consecutive children with 
congenital scoliosis (excluding myelomeningocele) 
were examined and the ratio of females to males was 
2:1. Eighteen per cent had some urologic anomaly, 
and one-third of these had unilateral renal agenesis. 

The incidence of the various anomalies was com- 
pared with the incidence in a series of almost 20,000 
routine pediatric autopsies. There were 6.5 per cent 
with unilateral renal agenesis in the authors' group, 
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compared with 0.2 per cent in the routine autopsies. 
A duplication anomaly was found here in 4 per cent 
compared with 0.7 per cent in a group of more than 
$0,000 routine autopsies. Renal ectopia accounted 
for 2.5 per cent incidence here, compared with 0.1 per 
cent in routine autopsies. Single instances of horse- 
shoe kidney, medullary sponge kidney, and bladder 
abnormality were noted. 

Some of the anomalies encountered, such as uni- 
lateral renal agenesis, make the patient susceptible to 
injury, infection and obstruction. Some of the 
anomalies found were associated with obstruction 
which was progressive, and treatment of this situa- 
tion before it becomes symptomatic is obviously to 
the patient's advantage. In some of the patients in 
this study, treatment of the scoliosis was post- 
poned because of the urgency of the urinary tract 
problem. 

The authors suggest that exclusion of urinary tract 
anomalies in children with congenital scoliosis, 
regardless of the location or severity of the spinal 
deformity, is of considerable value.—E. Frederick 
Lang, M.D. 


Bisuop, M. C., Woops, C. G., Orivzn, D. O., 
Lepincuam, J. G. G., Smitu, R., and 
Tinsurr, D. A. Effects of haemodialysis on 
bone in chronic renal failure. Brit M. F., 
Sept, 1972, 3, 664-667. (Address: M. C. 
Bishop, M.B., Research Registrar, Metabolic 
Unit, Nuffield Orthopaedic Centre, Oxford, 
England.) 


Quantitative histologic studies have been done on 
80 sequential bone biopsies taken at yearly intervals 
from 57 patients with chronic renal failure on long 
term hemodialysis. In one group the biopsies were 
made before dialysis and again 1 year later. In the 
second group the biopsy was made between 6 
months and 5 years after tlie beginning of dialysis. 
Bone was from the iliac crest and from alternate 
sides of the pelvis. 

In this study it was found that in about half the 
patients bone was abnormal before the beginning of 
dialysis. During dialysis the mean osteoid area and 
the maximum number of unmineralized osteoid 
lamellae increased while the area of mineralized bone 
decreased. These changes were more pronounced in 
the first year of treatment than subsequently. Im- 
mobilization may be very important in this respect 
because some patients spent long periods in the 
hospital during the first year of dialysis. Four 
patients were subjected to parathyroidectomy with 
no influence on the bone loss. The authors conclude 
that neither loss of bone nor increased volume of un- 
mineralized osteoid can be regarded as specific effects 
of long term hemodialysis, but only of advanced 
uremia. 

Note is made of the regional variation in the inci- 
dence of bone disease occurring during dialysis, with 
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pain and unhealed pathologic fractures occurring 
commonly. These were not observed in the authors’ 
patients in Oxford, E ngland, and the authors suggest 
that unidentified hea in tap water removed by 
deionizers probably contribute to the osteomalacia 
and may be responsible for this regional variation.— 


E. Frederick Lang, M.D. 


WiLLIAMS, D. Innes, Fay, R., and Linuir, 
J. G. The functional radiology of ectopic 
ureterocele. Brit. F. Urol., Aug., 1972, 4, 
417-433. (From: St. Peter's Hospitals and 
Institute of Urology and Hospital for Sick 
Children, Great Ormond Street, London, 
England.) 


Ectopic ureterocele is an anomaly associated with 
a double upper urinary tract. The upper kidney is 
generally poorly functioning or nonfunctioning, and 
its distal ureter may prolapse producing a filling 
defect at the bladder base. The diagnosis may be 
established by intravenous urography. The non- 
opacified dilated abnormal ureter may be suspected 
by the displacement of the visualized ureter draining 
the lower pole producing a series of scalloped curves. 

Cystography provides the principal information, 
demonstrating the size and position of the ure- 
terocele, its tension and compressibility, the degree 
to which it is backed by firm detrusor fibers, any 
tendency to prolapse into the urethra and the extent 
to which bladder elimination is obstructed. 

The filling defect caused by ectopic ureterocele is 
always based on the bladder outline in contrast to the 
usual ureterocele which appears completely outlined 
within the bladder shadow. Occasionally, the ectopic 
ureter exhibits not only ureterocele dilatation within 
the bladder, but a second saccular dilatation lying 
posterior to the urethra. This may cause stretching 
out and partial obstruction of the supramontanal 
segment in the male, or the entire urethra in the 
female. The presence of the second posturethral sac 
is only clearly demonstrated when it is filled with 
opaque medium, and occasionally this does occur by 
reflux from the urethra. In other circumstances it can 
be surmised from the urethral deformity, sometimes 
clinically in the female by the presence of a pseudo- 
prolapse alongside the urethral meatus. The degree 
of compressibility of the ureterocele is determined on 
the studies made before and during micturition. 

A prolapsed ureterocele may become necrotic and 
spontaneously rupture. Simple instrumentation may 
lead to rupture also before a diagnosis is made. Such 
ruptures usually produce an irregular defect just 
outside the outline of the bladder with the free edge 
occasionally forming an irregular filling defect within 
the bladder shadow.— Saul Heiser, M.D. 


MAKKER, SUDESH P., 
Izant, ROBERT J. 
WALTER. 


Tucker, ARTHUR S., 
Jr., and HEYMANN, 
Nonobstructive hydronephrosis 
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and hydroureter associated with ! peritonitis. 
New England F. Med, Sept., 1972, 287, 
535-537. (Address: Dr. W. Heymann, Rain- 
bow Babies and Childrens Hospital, 2103 
Adelbert Road, Cleveland, Ohio 44106.) 


Hydronephrosis and hydroureter may be asso. 
clated with peritonitis, probably based on the distur- 
bance of peristaltic activity of the upper urinary 
tracts. 

Three cases are reported with peritonitis associated 
with the dilated upper urinary tracts. One of these 
was primary and the other 2 associated with rup- 
tured appendix. In all 3 cases the nonobstructive 
dilatation disappeared spontaneously within 4 to 20 
months after onset. 

There was no evidence of urinary tract infections. 
All cases had an associated ileus of the bowel.— 
Saul Heiser, M.D. 


RADIATION THERAPY 
Penn, C. R. H., and Hope-Srone, H. F. 


rote of radiotherapy in the ce be of 
malignant thymoma. Bri Y. Surg, July, 
1972, 59, 533-539. (From: Department of 
n oe The London Hospital, Lon- 


A series of 18 cases of malignant thymoma referred 
for radiation therapy during a 21 year period | 
reviewed. All had histologically proved malignant 
thymoma and all received radiotherapy. In 14 cases 
radiotherapy was used as part of the original man. 
agement of the disease. In 2 it was used for recur- 
rence following surgery alone, and in 1 age and poor 
general condition indicated palliative irradiation. 

The age at presentation ranged between 19 and 69 
years. All patients had lesions detectable on plain 
roentgenograms; 4 had palpable lymph nodes; 
distant pulmonary metastasis occurred in 1 patient; 
and another patient developed multiple bone 
metastases 7} years after presentation. 

Histologically, 2 were classified granulomatous 
thymoma and the others were invasive thymoma. 
Of these, 1 was epithelial, 6 were lymphocytic, and 6 
were mixed. Of the latter 2 groups, 4 presented with 
myasthenia. Fifteen cases were submitted to 
thoracotomy, and in 8 macroscopically complete re- 
moval was achieved. In 2 removal was known to be 
incomplete, and in the other 5 only a biopsy was 
performed. 

Four patients received at least 4,000 rads in the 
megavoltage range in 20 treatments over 28 days 
and another 3 received the same dose with conven- 
tional deep roentgen therapy. The remaining 8 were 
treated palliatively with between 2,000 and 3,500 
rads. 

The only serious complication was 1 patient with 
pneumonitis. Some patients experienced mild pneu- 
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monitis which responded to prednisone. Medias- 
tinitis and pericarditis did not occur; temporary 
spinal cord damage may have occurred in 1 patient 
with complete recovery and no residual neurologic 
deficit. 

The 7 cases who received radical radiotherapy 
were all alive 3 years following treatment. Five could 
be followed 5 years and were all alive. One died 63 
years following treatment. Three were followed for 
10 years and all are alive without recurrence. In this 
small group there is shown no advantage in complete 
surgical excision when there is subsequent radical 
irradiation. Since the response of late recurrence 
after radical surgery to irradiation is so poor, it 
would seem reasonable to suggest that all cases of 
infiltrating tumors could with advantage be referred 
for postoperative radiotherapy, even if surgery is 
complete. Locally inoperable cases should perhaps 
be given a chance likewise to respond to radical 
Irradiation.—£E. Frederick Lang, M.D. 


Jones, STEPHEN E., Kaptan, Henry S., and 
RosEgNBERG, SauL A. Non-Hodgkin’s lym- 
phomas: III. Preliminary results of radio- 
therapy and a proposal for new clinical 
trials. Radiology, June, 1972, 103, 657-662. 
(From: Departments of Medicine and Ra- 
diology, Stanford University Medical Center, 
Stanford, Calif.) 


Presented is a preliminary report of the results of 
radiotherapy in 2 dissimilar groups of patients with 
localized non-Hodgkin’s lymphoma classified ac- 
cording to the criteria proposed by Rappaport ef 
al. Four hundred and seventy-four previously un- 
treated patients seen between 1960 and 1970 were 
classified in this way and the results of radiotherapy 
analyzed. Staging was by the Rye classification re- 
garding extent of associated lymph node disease. 

Some patients received high-dose involved-field 
treatment, while others were given high-dose ex- 
tended-field irradiation which included adjacent 
noninvolved regions. A tumor dose of at least 3,000 
rads in 3 weeks was given; most patients received 
4,400 rads in 4 weeks. 

Survival and risk of relapse were analyzed in each 
category, also taking into account the stage of dis- 
ease. Patients with localized diffuse histiocytic 
lymphoma had a median survival of 13 months with 
a high risk of relapse within 1 year of treatment. 
Patients with nodular mixed histiocytic-lymphocytic 
or nodular lymphocytic poorly differentiated lym- 
phoma had a median survival of 80 months and 
tended to have a late relapse pattern. Relapse was 
both to lymphatic and extralymphatic sites. 

It was thought that some of these patients might 
be “cured” in view of the high probability of relapse 
in the first year after therapy and the small risk of 
late relapse. This conclusion was not drawn in the 
nodular group with a relatively constant and sig- 
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nificantly high risk of relapse several years after 
initial radiotherapy. 

A new clinical trial was started in July, 1971, to 
try to evolve a more effective therapy for these pa- 
tients utilizing concepts established in the treatment 
of Hodgkin’s disease: (1) high dose total lymphoid | 
therapy can be tolerated; (2) aggressive combina- 
tion chemotherapy appears capable of inducing sus- 
tained remission; and (3) high dose lymphoid 
irradiation can be effectively combined with chemo- 


' therapy. 


Evaluation, therapy, and follow-up will be a team 
effort. Unless medically contraindicated, exploratory 
laparotomy is to be performed on the first 5o patients 
to assess its value. It is planned to give 4,400 rads 
per field in 4 weeks by megavoltage therapy. In 
more advanced cases combination chemotherapy 
will also be used. This will consist of cyclophos- 
phamide, vincristine and prednisone with half of the 
patients receiving bleomycin as a fourth drug. 

Much time and effort will be required to establish 
the effectiveness of this trial, but it is hoped that it 
will result in more effective therapy for patients with 
non-Hodgkin's lymphoma.—M. F. Sedlmeir, M.D. 


Nosier, Myron P. Efficacy of a perineal 
teletherapy portal in the management of 
vulvar and vaginal cancer. Radiology, May, 
1972, 703, 393-397. (From: Department of 
Radiation Therapy, Beth Israel Medical 
Center, New York, N. Y.) 


It is a common belief that lesions arising in the 
perineum cannot be treated with external irradiation 
directly because the anatomic site “does not tolerate 
irradiation to any extent." It has also been stated 
that “supervoltage external irradiation has no place 
in the treatment of lesions of the vulva and adjacent 
perineal structures." However, the author has estab- 
lished a successful treatment technique for lesions of 
the vulva and vagina using teletherapy. 

Patients with cancer of the vulva and vagina are 
selected for treatment, regardless of cell type, when 
their lesions are: too large for interstitial implanta- 
tion; deeply infiltrating; multiple masses; producing 
fistulae; and/or the patient 1s not a candidate for 
surgery or has metastatic disease. 

The treatment technique is described and 6 case 
histories are reported. 

Isodose curves of a typical patient show the highly 
desirable dose distribution resulting in maximum 
lethal effect in the tumor and significant sparing of 
the bladder and rectum. 

Illustrations in color of 2 cases, which show the 
lesions before, during, and after treatment clearly 
demonstrate the value of this therapeutic approach. 

In the past 3 years, 6 patients were successfully 
treated by direct perineal portal external teletherapy 
irradiation. It is stressed that cancericidal doses 
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($,000—7,000 rads) can completely control cancer of 
the vulva and vagina (local recurrence did not occur 


in a single instance) and still be well tolerated. 
Paul M. Kroening, M.D. 





Monson, KennetH ]., Branp, WirtiaM N., 
and Boces, Joseren D. Results of small-field 
irradiation of apparent solitary metastasis 
from Wilms’s tumor. Radiology, Julv. 1672, 
704, 157—160. (Address: K. J. Monson, M.D., 
Department of Radiotherapy, Chicago 
Wesley Memorial Hospital, 250 East. Su- 
perior Street, Chicago, Ill. 60611.) 


Pulmonary metastases from Wilms's tumor should 
be treated with a curative aim. Although dactino- 
mycin reduces the instances of recurrences of pulmo- 
nary metastases, approximately 57 per cent of all 
children with. Wilms's tumor will have pulmonary 
metastases. Currently the management of the disease 
consists of combined therapy: dactinomycin; whole 
lung irradiation; and, in selected cases, surgery. 

This study is an analvsis of such a combined ap- 
proach except that smaller radiation fields were 
utilized. This was done in hopes of reducing the 
morbidity. 

Nineteen patients with roentgenographic evidence 
of Wilms’s tumor metastases to the lungs were 
treated at Children’s Hospital in Chicago, Hlinots, 
from January, 1964 through December, 1968. AH 
except I, were treated with a 250 kv. constant po- 
tential roentgen-ray machine with a 1 mm. Cu plus 
i mm. Al filter. Most doses were between 1,000 r 
and 1,200 r midplane, delivered in $ to 11 days. 
The : exception was treated at another institution 
with a megavoltage beam. 

Dactinomycin was administered daily for $ days 
and repeated at 3 month intervals over a period of 1 
to 2 years (dose er 15 ug./kg. daily). 

Thirteen of the 19 patients appeared to have soli- 
tary lung lesions and were treated with small field 
irradiation. Six of these were retreated for new lung 
lesions. 

Four of the 13 had surgery following irradiation 
because of persistent lesions. Two of these had 
histologic evidence of persistent disease. Six of the 
19 patients were treated with whole lung irradiation 
because of bilateral disease. In the authors’ series, 
small field irradiation gave a survival rate of 38 per 
cent. This is increased to 45 per cent, if the patients 
initially treated at another hospital are omitted. 
Others report 67 per cent to 8o per cent 2 year 
survival with dlc lung irradiation. 

Pulmonary metastases from Wilms's tumor are 
most frequently multiple, despite an initial apparent 
solitary presentation. Six of 19 patients presented 
with roentgenologic evidence of multiple metastases, 
while 13 had an apparently solitary presentation. [n 
only 5 of these 13 patients was the lesion solitary. 
Eight patients initially treated for solitary me- 
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tastasis eventually died despite additional treatment 
to the lung. 

These data support the use of whole lung irradia- 
tion combined with dactinomycin for the treatment 
of pulmonary metastases from Wilms's tumor. There 
is at present no way to recognize those few instances 
of true solitary pulmonary metastases which can be 
cured by irradiating less than the entire lung.— 


W.O. Hazens, M.D. 


Sim, Frankiin H., Currs, Rocer E.,- 
Davin C., and Ivins, Joun C, ee 
sarcoma of bone. 7. Bone & * Foint Surg., Oct 
1972, 54-4, 1479-1489. (Address: Erant 
H. Sim, M.D., 200 First Street, SW., 
Rochester, Minn. $5901.) 


Osteitis, bone necrosis, growth disturbance, and 
pathologic fracture may occur following irradiation of 
fields including bone. Neoplasm has been reported in 
irradiated tissues, but postradiation sarcoma in bone 
is the least common. À definite relationship between 
exposure to radiant energy and development of 
sarcomas has been established in experimental ant- 
mals, but the authors emphasize that there is no 
absolute proof that ionizing radiation caused the 
bone sarcomas in humans. The circumstantial evi- 
dence, however, is compelling. Approximately 150 
cases of sarcoma arising in bone following irradia 
tion have been recorded. Previously 21 cases from 
the Mayo Clinic have been reported; the present 
series reports an additional 34 cases. 

In 18 patients the sarcoma developed in ap- 
parently normal bone which was included in the 
field for irradiation of other lesions. Six of these 
lesions were uterine and ¢ were malignant. Three 
more were carcinoma of the breast. The other pa- 
tients were irradiated for skin lesions, brain tumor, 
retroperitoneal sarcoma, and other miscellaneous 
problems. Of the 18, 10 were clearly suffering from a 
malignant disease. Among these patients the latent 
period between the administration of therapeutic 
irradiation and the development of the osseous 
sarcoma varied between 4 and 27 years. 

The other 16 patients were treated for osseous 
lesions and of these 8 were histologically verified as 
benign lesions. Four of these were giant cell tumors 
and 2 were aneurysmal bone cysts. Pwo of the other 
8 were probably giant cell tumors, 2 were possibly 
osteochondromas, and all of this second group of 8 
were unverified. The latent period varied between g 
and 42 years, with the longest interval occurring in a 
46 year old patient who developed a sarcoma in the 
maxilla after external irradiation and radium used in 
treating a proved fibrous dysplasia of the nght 
maxilla. 

Most of the sarcomas which developed were osteo- 
genic sarcomas, although there were several fihro- 
sarcomas. The only other lesions which developed 
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were 1 Ewing's sarcoma of the scapula and 1 
chondrosarcoma in the humerus. 

The length of the latent period is apparently not 
related to whether radiation was given in infancy or 
adulthood. The outlook after the development of 
the postradiation sarcoma is poor and the average 
survival is 1.14 years. There were only 2 long term 
survivors. The incidence of sarcomas in the thoracic 
cage following intensive therapy for breast carcinoma 
or in the pelvis after irradiation of uterine carcinoma 
is low, and the explanation for this has not been 
forthcoming. It has been suggested that postradia- 
tion sarcomas which developed in normal bone within 
the radiation therapy portal are frequently con- 
sidered to be metastatic lesions. 

The relationship of the tissue dose of radiation to 
subsequent development of sarcoma may be very 
important, The dosages reported in the literature 
are from the orthovoltage era and it is anticipated 
that the increased dose of supervoltage equipment 
with lower doses to bone will lead to decreased 
incidence of sarcoma after therapy. Most of the 
patients in this group were treated at institutions 
other than the Mayo Clinic and records were not 
available. Most of the group did show skin or osseous 
changes indicative of excessive radiation. 

The authors suggest that irradiation of benign 
bone tumors should be discouraged unless the tu- 
mors are unresectable, and in addition, that, once a 
patient has received radiation therapy for a benign 
osseous lesion, follow-up should never cease.— 
E. Frederick Lang, M.D. 


Farr, G. H., and Huvos, A. G. Juxtacortical 
osteogenic sarcoma: an analysis of fourteen 
cases. F. Bone © Foint Surg., Sept., 1972, 
54-4, 1205-1216. (From: Memorial Hospital 

for Cancer and Allied Diseases, New York, 


N. Y.) 


+ 





Fourteen cases with juxtacortical osteogenic 
sarcoma seen at the Memorial Hospital for Cancer 
and Allied Diseases were reviewed. The pathologic 


Abstracts of Radiologic Literature 


January, 1973 


features and clinical behavior divided the patients 
into 3 groups. 

In the first group were § patients with classical 
juxtacortical osteogenic sarcoma. Microscopically, 
there were new bone trabeculae surrounded by a 
single layer of osteoblasts, with dense, well vascular- 
ized fibrous tissue interspersed. Most of these 
presented with a dense, lobulated mass, 5-10 cm. in 
dimensions, in the lower femur. The tumor may or 
may not be separated from the cortex by a narrow 
radiolucent zone and there is a peripheral, non- 
calcified density. A large lesion may encircle the 
bone. One of these classic patients presented with a 
multiloculated, osteolytic lesion, and in another the 
lesion resembled an osteochondroma. These patients 
did well with local excision of the tumor or primary 
amputation. 

A second group of 4 patients presented significant 
histologic variation from the classic description. 
There were some cellular pleomorphism and much 
cartilage formation. The roentgen appearance of 1 of 
these was the usual juxtacortical osteogenic sarcoma, 
but the other 3 suggested periosteal osteogenic sar- 
coma, a sclerosing lesion, or myositis ossificans. This 
group, likewise, has done well clinically. 

In the third group of 5 patients there was likewise 
significant histologic variation. Marked cellular 
pleomorphism was encountered and some exhibited 
little osteoid. This group presented with higher 
mitotic rates and some presented features of chondro- 
sarcoma. The roentgen appearance suggested osteo- 
genic sarcoma arising outside the bone in many, and 
the authors question the unqualified designation of 
these lesions as juxtacortical osteogenic sarcomas, 
since this might lead to optimism. All 5 of these 
patients in the third group died of their disease. 

In all groups there were recurrences, but in the 
first group eventual cure resulted from ablative 
surgery. Local recurrences with metastasis and rapid 
growth characterized the third group. Laboratory 
studies did not aid in the differentiation. The 
authors feel that histologic study should permit 
clearcut differentiation and reliable prognostic 
classification. —E.. Frederick Lang, M.D. 
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The choice is yours. Two procedural 
means to achieve needed diagnostic 
information. 


But, whether you prefer working at 
tableside, or from remote, the two 
General Electric systems described 

inside start on common ground. Each 
performs a variety of radiographic, 
fluoroscopic and tomographic procedures 
to assure versatile information capability. 


GE innovation allows for individual 
variances in personal preference, 
specific procedural requirements and 
hospital building or financial limitations. 
SO, you Can choose the system you 
need or team them in your department. 


Consider these specific systems... 





The Tableside Approach: 








The key word is "planned. 
Because, a system's 
information capability is only 
as good as its combination 
of components. 


That's why—as a starting 
point for planning your 
equipment needs— General 
Electric offers this Deluxe 
R & F Procedures Room for 
your consideration. 


By design, each component 
complements the others so all 
work together at maximum 
efficiency. Like the x-ray 
tube and generator. Choose 
the combination that's 
output-matched to your range 
of procedural needs. Then, 
integrate systems safety with 
the Sentry™ collimator 
automatic beam limiting 
system; conforms to HEW 
specifications. 





Deluxe R&F rooms 
with planned versatility 





You have at your command a 
variety of visualization and 
image recording technics. 
The Fluoricon* 300 image 
intensifier's TV fluoroscopy 
permits dynamic studies, with 
enhanced video tape 
recording integral. Also, 
provides normal fluoro levels 
for back up recording. 


And, the image system could 
include a 105 mm photospot 
camera with a frame rate up 
to 12 per second. 

The Monitrol^/90 table, with 
90°-90° angulation and 
four-way shift top, facilitates 
views from any desired 


position, including steep-angle 


technics. Spot-film recording 





is provided by your choice of 
front or rear loading devices. 
With push button controls 
select automatic sequencing 
up to four on one, and 
collimation to film format. 

A power assist assures smooth 
travel for scanning. The 
device glide-parks to clear 
the table top. 


With this system you can also 
perform Bucky radiography; 
and, can extend procedural 
Capability to conduct linear 
tomography with GE's 
Ordograph™ tomo unit. 

Your GE representative can 
help you plan the precise 
system you need... the 
tableside approach to 
procedural versatility and 
optimum information capability. 


Or, consider these advantages 
of a remote diagnostic x-ray 
system... 








The Remote Approach: 





Telegem 90 combines 
multi-procedure capability 
with push-button convenience 





inches. The top also adjusts 
longitudinally and laterally, 
and the table angulates 
90°-90°, for precise patient 
positioning. 


In this room, as in the 

Deluxe H & F Procedures 
Room, you can conduct 
fluoroscopy, radiography and 
tomography. But, with a 
different means to that 
procedural end: all components 
are totally integrated as a 
system; and, you control all 
functions from remote. 


And, you can select either 
zonography or tomography. 
Even intermix them with 
conventional radiography on a 
single film. 





For example, anatomical 


A GE generator is 
variance fluoroscopy (AVF). 


power-matched to all 


This unique technic permits under-table intensifier moves procedural needs. And, all 
views of formerly difficult-to- to maintain beam centering. power factors, technics, 
see areas without changing The unit also angulates up to procedure change-over, 
the patient's anatomical 15 degrees laterally. and programming are 
position. To accomplish it, For scanning, the intensifier remote controlled. No lead 
Telegem 90's tube unit and tube unit move instead of aprons or gloves. So, while 
angulates up to 40 degrees the patient. They travel Telegem 90 works harder to 
longitudinally, while the through 20 inches, fast enough solve your patient load 
to follow a single barium problems, you're less tired at 
swallow down the esophageal the end of a long schedule. 


tract. For extended scanning, 
up to 80 inches, the top 
automatically moves at the 
intensifier's travel limit. 


Bucky-quality radiographs, at 
a fixed 43 inch source-image 
distance, are push-button 
programmed; permit multiple 
film formats up to six on one. 





Magnification technics, too, 
are possible for radiography 


Innovation 

in leasing and 
service 

rounds out each 
GE systems 
approach 


Once your equipment needs have 
been determined, choose the GE 
financing and service programs that 
can get and keep your system— 
tableside and/or remote — operating 
with minimum downtime. 


GE Mind-Easer leases are designed to 
provide financial peace of mind. 
They're flexible. Can be individualized "4 
to match your requirements. One 4 
example: Maxiservice* the full-service, 
true-lease and maintenance plan. It 
covers everything, including parts and 
labor, with a budgeted monthly 
charge. No capital investment. Or, 
choose a Mind-Easer lease with 
service or parts only; plus a selection 
of straight lease contracts. 


A variety of service plans cover all 
GE equipment. One of them, Planned 
Maintenance Service (PMS), features 
periodic inspection and service calls, 
with parts replaced for the parts cost 
only. But, whatever the plan, what's 
important is the man who serves you. 
GE service technicians attend training 
programs at the company's Medical 
Systems Institute. This unique service 
education center keeps seasoned 
veterans technologically up to date, 
brings new men rapidly up to full 
service proficiency. 





Ask your GE representative for details or 
to tailor a leasing, rental, purchase and/or 
service plan to your individual needs. 
General Electric Medical Systems, 
Milwaukee, Toronto, Liege. 


GENERAL @@ ELECTRIC 





Volume I Newton-Potts 


RADIOLOGY OF THE 
SKULL AND BRAIN 
Volume [, THE SKULL 


The first volume of this impressive three-vol- 
ume reference presents advanced roentgeno- 
graphic investigation techniques used by 3 
international authorities. Their specific ex- 
aminations review the skull, vascular system, 
pneumography, neuropathology, plus isotopic 
and other special diagnostic techniques. The 
editors analyze each anatomic structure based 
on reviews of normal and gross anatomy. Vari 
ants of normal conditions and effects of patho- 
genesis on specific anatomic structures are Cov- 
ered in-depth. More than 2,300 high quality 
illustrations (most of them radiographs) com. 
plement each discussion. 

Edited by THOMAS H. NEWTON, M.D. and D 
GORDON POTTS, M.D. with 37 contributors. Vol 
ume I (2 books) 1971, 873 pages plus FM LNI in eact 


book, plus duplicate indexes 1-37, 815" X 11”, 2,31: 
illustrations. Price, $79.50. 
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THE C. V, MOSBY COMPANY * 11830 WESTL! 


Our commitment to quality —and 
to you —is one of the reasons you can 
have confidence that the Kodak x-ray 
film you use will do the job you want 
it to do. And do it well. 

And you can have equal confi- 
dence that the x-ray film you need 
for your diagnostic program is avail- 
able from Kodak, because we give 
you a broad range to choose from — 
each film designed for a specific 
medical radiographic requirement. 

In cases where reduced exposure 
is essential, your best choice is 
KODAK RP Royat X-Omat Medical 
X-ray Film—the fastest RP X-OMAT 
Film we make. It combines speed 
with high contrast to give you the 
detailed diagnostic information you 
want, 

And in cases where the subject 
contrast imparted by bone, air, or 
contrast media needs enhancement 
to provide maximum diagnostic 
detail, we recommend KODAK RP 
X-OmAT Medical X-ray Film. 

We also give you a choice of 
special-application films —for mam- 
mography, subtraction, duplicating, 
photofluorography, and therapy 
localization procedures. 

And now, we are extending your 
choice with the new KODAK X-OMATIC 
Films—a totally new approach to 
improved image quality. 

All of these films give you the 
timesaving advantages of automatic 
90-second processing. 

Contact your Kodak Technical 
Sales Representative for a demon- 
stration or consult your medical x-ray 
products dealer. 


EASTMAN KODAK COMPANY 
Radiography Markets Division 
Rochester, New York 
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Quality 
commitment 





Just as you have a commitment to provide a quality diagnosis 
for your patients, Kodak has a commitment to provide 
quality x-ray products for all of your diagnostic needs. 





KODAK RP X-OMAI Medical X-ray Film offers maximum 
diagnostic detail as seen in the above left. Note the 
foreshortened colon secondary to previous surgery. 

In this exam, pathological changes involving the pri- 
mary descending colon below the splenic flexure most 
likely represent a recurring tumor. 





KODAK RP/L X-Omart Medical X-ray Film visualizes a 
wide range of tissue differences. In the above, osteo- 
blastic metastases from the prostate are easily dis- 
tinguished. Normal cancellous bone, changes in the 
sacrum, erosion of the inferior pubic surfaces, and the 
surrounding soft tissues are all shown. 


KODAK RP Roya X-Omar Medical X-ray Film is for exams 
requiring high speed combined with sharp detail as 
viewed at left. The right kidney shows a bifid renal pel- 
vis and calyces; no masses are present in the upper pole. 
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Sure our E-Z-EM® Prepackaged Disposable Barium Enema is among the finest available. The 
point is, it wouldn't be if the Sol-O-Pake barium inside weren't also among the finest available. 


And the reason we know it is, is that it’s our product too. A premium barium, providing superior 
performance on two important counts. One, Sol-O-Pake mixes instantly and remains in sus- 
pension. So there are no clumps to clog tubing, or produce artifacts in your film. And two, 
Sol-O-Pake coats excellently over a wide range of densities. So in high or low kilovoltage 
procedures .. . filled or postevacuation examinations . . . routine or double contrast studies, 
you get the fine mucosal detail you need. 


Now that you know about Sol-O-Pake, remember there's an upper G.I. form as well. 


SOL-O-PAKE" 


In Upper G.I. Cup For Lower G.I. In Individual Packets 





Maximum convenience. Fast Prepackaged in the amount Economical. Packaged in individual 
flow through small bowel. Vanilla, you specify in E-Z-EM kits. For four or six ounce packets. Vanilla, 
chocolate, fruit or unflavored. use with or without an evacuant. chocolate, fruit or unflavored. 


E-Z-E PIONEERS IN G.I. RADIOLOGIC ACCESSORIES 
111 Swalm Street, Westbury, N. Y. 11590 (516) 333-8230 
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is 49% larger than comparable equip 
B ment. Linearity of +3% over entire fiek 
produces clear, undistorted images 


We put our heads together 
to bring you the latest in modern 1 
diagnostic and therapeutic equipment." 


Introducing the Dyna™ 
Camera 2C. The new Dyna 
Camera 2C incorporates a 
radically new detector design 
to provide the finest diagnostic 
gamma images ever produced 
by a scintillation camera. 
Resolution is now significantly 
greater than 3/16" without 
sacrifice of speed, uniformity 
or linearity. The 11.8” field 


Introducing Omniview: 
For use with Picker's Dyn: 
Camera 2C, the Omniviev 

ushers in the new era o 
| whole-body imaging witt 

% : an T-A a scintillation camera 

4 A : mc Features variable field size 

4, up to 24" x 76" and 15: 
minification. This permit: 
large-organ or multi-orgaz 
studies free from inheren: 
distortions of divergent 
collimators or inconven- 
ience of multiple imaging. 


Introducing the TherX*” 
A universal radiation 
therapy simulator to aid in teaching and 
in developing comprehensive, accurate 
treatment plans for Co®™, linear accelerators, 
or in brachytherapy planning. 

It provides means for pinpointing tumors , 
confirming entry and exit ports, anc 
veritying beam coverage before and during 
the treatment series. Picker Corporation, 


299 Miner Road, Cleveland, Ohio 44143. 
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Hysterosalpingogram with Sa 


now you see it now you don't 


CONTRAST MEDIUM 


ith Salpix as your contrast medium, your gynecologic pa- 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 
ally no irritating radiopaque residue to produce foreign-body 
AN ions, yet it provides the viscosity needed for adequate ses cc contas: 
isualization. sodi um ^ acetrizoate 0.53 g and 


Contraindications: Contraindications to hysterosalpingography include the polyvinylpyrrolidone 0.23 g 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: if indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use, D ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION ¢ RARITAN, NEW JERSEY 08869 

















KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and instrumentation 





Exclusive Distributors 
Western Hemisphere 


SARURA | 





This is Sakura's new QH 90-second 
X-ray film. it has a new polyester base that's 
especially formulated for unprecedented 
clarity. Greater clarity than any other fiim 
of its type available today. Even Sakura 's own 
high-clarity Q-film. 


This means you get ultra-high contrast and extremely 
good detinition. Base fog is very low. And the overall effect 
is clearer, sharper, better X-rays. All for no more than 
you're paying now. (QH has the same price as Q). 


Not that money's everything. QH retains all of Q's 
versatility (it can be processed by hand, in 3'/2-minute 
machines, as well as 90-second). And it has ail 
of Q's consistently high quality. From box to box. 


Ask Keuffel & Esser about Sakura's new QH. 
Clearly, a better film. 


Keuffel & Esser X-Ray, Inc.. 750 Huyler Street, 
Teterboro, N.J. 07608. In Canada: 
CGR/Canada, Ltd. — LaChute, Quebec 















We just made one thing 
perfectly clear. 
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Clean bowel means clear picture. X-PREP 
is designed specifically for preradiographic bowel cleansing — 
without enemas, suppositories, or overhydration. 


Good-to-excellent visualization is usually obtained 
with a single, simple dose.* No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 
Pleasant taste of X-PREP Liquid meets with high patient 

. acceptance.* Simplicity and ease of administration 


are appreciated by the patient at home, by 


the nursing staff at the hospital. 
“References available on request. 


e step -One dose One bottle 


-PREP Liquid 


(standardized extract of senna fruit) 
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For the hospital which planned to take up special 
procedures but thought that the equipment was too 
expensive... 


: dio ...for the hospital which has already one or more 
special procedure rooms but needs increased ca- 
pacity... 

...the SCHONANDER PUCK cutfilm changer with 
auxiliary angio top and optional leg arteriography at- 
tachment presents an economical way to create ade- 

E quate angiographic facilities in any gastro-intestinal 

"E Lo examination room. 


i^" Allows you to take advantage of existing X-ray installation for catheterization under fluoroscopic control and for auto- 
matic serial radiography on the PUCK film changer. Low absorption auxiliary top slides on fluoro table; raises to vertical 
position for space-saving storage when not in use. PUCK vertically adjustable for 2:1 magnification. Optional 5-step leg 
arteriography attachment with automatic kV-reduction and back-tracking capability. 


PUCK, with 20 film (14" x 14") capacity and punch card controlled programmer for up to 2 exp./sec., is particularly well 
suited for abdominal and peripheral angiography. Numerous PUCK installations in the United States have given PUCK a 
reputation for high image quality . . . dependability . . . ease of operation. 


For more information, please contact your local X-ray equipment supplier, or write or call Elema-Schonander, Inc., 699 Lively Boule- 
vard, Elk Grove Village, Illinois 60007. Phone (312) 593-6770. 
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redi-FLOW puts convenience on tap- 


with four studies from one source. 


Now —à presuspended, prehydrated barium preparation that's easy and economical to use in all gastro- 
intestinal radiological studies: 
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esophageal upper G.I. routine enema a 


Time-saving redi-Flow is flavored, concentrated, prehydrated, autoclaved, and homogenized. 
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Ready to use- with simple dilution directions for each type of study ino blender needed. 
Produces consistent, uniform coating | 
excellent readings in post-evacuation films. 
Available in individual 16 fl. oz. cans; for added thrift, a plastic top is includec 
facilitate refrigeration for later use. 

Ali-purpose Suspension redi-Flow (barium sulfate 100% 





Simplifying without compromising 


Per. 


n |. FLOW PHARMACEUTICALS, INC. 
- Palo Alto, CA. 94303 
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_ «you've conquered cancer 
and heart disease, and switched 
to preventive medicine... 


are here today. 


The journey won't be easy. 
You'll have to travel past the 
limitations of your five senses. 
And be extra-familiar with the 
submolecular, as well as the 
intracellular, world. 

We have the instrumentation 
to take you there. For instance, 
Nuclear-Chicago's Pho/Gamma 
Scintillation Camera. It's the 
choice of more than 95% of U.S. 
teaching hospitals and medical 
schools. They like its high 
resolution, ease of patient 
positioning, and its choice of 
12 specialized collimators allowing 
one to switch from routine, 
"bread-and-butter" imaging to 
highly sophisticated procedures. 


.the tools for getting there 





Our Pho/Dot is the world's most 
proven rectilinear scanner. Our 
Liquid Scintillation and Automatic 
Gamma Counters embody the 
newest ideas in capability- 
expansion for radioimmunoassay 
and competitive binding tests. 
And we could say equally good 
things about our Pho/Gamma 
Tomocamera, Data/Store 
Playback System, and similar 
products. But that wouldn't 

be modest. 

When the last of the Great 
Plagues that afflict humanity has 
been wiped out, it will be because 
dedicated people have pin- 
pointed the method of attack. 
With instruments like these 
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The future-oriented company 


Grafin Line 
the Squibb family of 
s radiopaque media—he 
open windows on 


the | iden world of 
viscera and vascular tr 
\o fewer than 14 
uibb agents coverin 


i broad spectrum of 
important indications 
make possible radiog 
of consistent diagnosti 


- excellence. 
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RIEF SUMMARY 

ystografin (Meglumine Diatrizoate 
jection U.S.P.) provides a sterile, 
queous solution of 30% meglumine 
iatrizoate containing approximately 
4% (42.3 Gm./300 cc.) bound iodine; 
Iso containing 0.0496 EDTA as a se- 
uestering agent. The preparation is 
ot intended for intravascular injec- 
on. 


ontraindications: In patients with a 
ypersensitivity to salts of diatrizoic 
cid. 

larnings: Severe sensitivity reac- 
ons are more likely in patients with 
personal or family history of bron- 
hial asthma, significant allergies, 
revious reactions to contrast agents. 
Ise with extreme caution in persons 
ith a history of sensitivity to iodine. 
lsage in Pregnancy—Safety of meg- 
imine diatrizoate for use during 


pregnancy has not been established. 


Precautions: Safe and effective use 
depends upon proper dosage, cor- 
rect technique, adequate precau- 
tions, readiness for emergencies. 
Perform retrograde cystourethrog- 
raphy with caution if known, active 
infectious process of urinary tract 
exists. Use sterile technique during 
administration and avoid excessive 
pressure, rapid or acute bladder dis- 
tention, and trauma. 


Adverse Reactions: Hematuria, per- 
foration of the urethra or bladder, 
introduction of genitourinary tract in- 
fection, and oliguria or anuria are 
complications of retrograde genito- 
urinary tract procedures. Reactions 
associated with I.V. administration 
may occur if drug is intravasated; hy- 
persensitivity and anaphylactoid re- 













from The Grafin Line of 


Squibb radiopaque 
media 


Cystografin 


Meglumine Diatrizoate 
Injection U.S.P. 30% 


actions may occur. Severe reactions, 
which may be manifested by edema 
of the face and glottis, respiratory 
distress, convulsions, or shock, may 
prove fatal unless promptly con- 
trolled by emergency measures— 
clear airway maintenance, immedi- 
ate use of oxygen and resuscitative 
drugs. 


For full information, consult package 
insert. 


How Supplied: 200 cc. and 500 cc. 
bottles containing 100 cc. and 300 cc. 
of meglumine diatrizoate, respec- 
tively, with sufficient capacity for 
dilution up to 167 cc. and 500 cc., re- 
spectively. 


qum SQUIBB HOSPITAL pmsion 


E.R. Squibb & Sons, Inc., Princeton, N. J. 08540 


CYSTOGRAFIN (Meglumine 
Diatrizoate Injection U.S.P)is 
available in 500 cc. bottles 
with 300 cc. fill and in 

the convenient pediatric 
form—100 cc. fill in 200 cc. 
bottles. 





for retrograde 
cystourethrography 
highly effective visualization 
of bladder and urethra 
well tolerated by patients 
© good local tissue tolerance 


The reason is clear 
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If the Clinac is so great, 
why does it take 35 people 
to help you use it? 


We want to be sure every Clinac 
user gets out of our equipment 
all the radiotherapy capability 
we build into it. That’s plenty. 
The versatility, performance 
and reliability engineered into 
the Clinac is a matter of record. 
So once we had mastered the 
technical problem, we gave the 
‘human element our attention. 
We set up a specialized cus- 
tomer assistance force which 
today includes 35 professionals 
devoted to staff training, tech- 
nical field assistance and inter- 
change of new data and tech- 
niques. 

It all starts when your technol- 

ogist, your maintenance engi- 

neer and perhaps you yourselt 
attend a one-week seminar in 

Palo Alto on operation and 

maintenance of the Clinac. 
"Using professionally written, 

illustrated manuals. Varian 
technicians guide your staff 
through the theory behind the 

Clinac, the working compo- 

nents and preventive mainte- 

nance techniques. Your people 
return trained to put your 

Clinac into operation and per- 

form normal routine mainte- 

nance. 

After your Clinac goes in serv- 
(ice, periodic calls and on-site 
visits are made to verify its con- 
tinuing high level performance. 





These contacts may lead to 
service tips, retrofit of a latest 
innovation, sharing of informa- 
tion about new data available 
or new accessories under devel- 
opment. If a knotty service 
problem develops, a close-by 
Varian field technician is avail- 
able on 24 hour call. 


In addition, you will be invited 
to attend and participate in 
periodic Varian Users’ Meet- 
ings. These meetings, which 
have been attended by as many 
as 125 therapists and physicists, 
are a forum for exchange of 
new data and techniques on 
the Clinacs. 

At the last meeting, held at 
Geisinger Medical Center, the 
complete sets of isodose curves, 
as developed and checked by 
several leading institutions, 
were intercompared, and the 
uniformity of machines veri- 
fied. User developed tables of 
tissue-air ratios and scatter-air 
ratios were distributed. The use 


of special accessories was dis- 
cussed, and techniques of using 
the Clinac in unusual therapy 
situations were presented. In 
addition to the formal presenta- 
tions, you will often learn use 
ful tips on technique from infor. 
mal discussions with other user: 
and with Varian engineers. 
Think about it. Isn't this the 
type of on-going support yot 
want for the linear acceleratoi 
you buy. Call or write for al 
the details. 

Varian Radiation Division 
611 Hansen Way, Palo Alto 
California, (415) 493-4000 
Springfield, New Jersey, (201 
376-6632; Detroit (Plymouth ) 
Michigan, (313) 455-1570 
Chicago (Park Ridge), Illinois 
(312) 825-6232; Atlanta 
Georgia, (404) 761-3109. Ii 
Europe: Steinhauserstrasse 
6300 Zug, Switzerland; Russe! 
House, Molesey Road, Walton 
on-Thames, Surrey, England 
In South America: Alamed 
Lorena, 1834 ZC 5 Cerqueir 
Cesar, Sao Paulo—SP—Brazil. 


varian 


radiation division 
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One if by land... 
two if by sea... 
three if by Profexray. 


The breakthrough is coming. 

Here’s the leader of things to come in radiology equipment: third- 
generation design in x-ray generators. 

It’s the Profexray Patriot. The first of a new line of totally modular, 
three-phase generators. It’s your opportunity to initiate three-phase 
Capability at a single-phase price. It’s our opportunity to revolutionize 
the way you expose x-ray film. 

The new Patriot generator delivers 800 mA, 125 KV. Its control panel is 
completely detachable; you can leave it on top of the compact, desk- 
height generator. Or you can install it in a remote-control console. 

Or you can simply hang it on a wall—in the radiology department, 

in an operating room — anywhere. 

The Patriot three-phase generator is a major American technological 
accomplishment. It is only one of many new Profexray units, each built 
to a key concept that will speed a procedure, overthrow an outmoded 
way of doing things, innovate changes that can revolutionize your 
departmental efficiency. 

You really ought to talk to your Profexray man. 


Ask him about his revolutionary ideas. 
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tton pes Plaines. Illinois 60018 


Litton technology: | 
The 2nd American Revolution. 


In combination, our Simulator and Layergraph 
are practically a "matched set’; only Toshiba 
makes both units and offers them together. 
No two units of different manufacture could 
function with the same maximum efficiency. 
They even use the same patient table. 

And each unit is distinctive in itself as well. 
The LX-7 Therapy Simulator synchronizes 
movement of the x-ray diaphragm and image 
intensifier. This results in a smaller field, and 
that in turn means less scatter radiation. So 
you benefit twice: better diagnostic results, 
with less interference in the “picture”; and 
minimal radiation to both patient and staff. 
Also, the LX-7 is the only true universal 
simulator anywhere. It’s compatible not only 
with Toshiba equipment, but with the Linacs, 
cobalt units, and other hardware of other 
manufacturers. 

The CS-B Axial Transverse Layergraph plans 
radiotherapy treatments that put maximum 


Toshiba 





LX-7 Therapy 
Simulator 


Transverse Layergraph 







CS-B Axial 










radiation into diseased tissue, minimum 
radiation into healthy tissue. Toshiba has built 
and installed 95% of all the transverse layer- 
graphs in use in the world today, and the CS-B 
is one of our proudest achievements. 

Separately or in tandem, here are two more 
front-runners from the broadest radiation 
therapy line in the world. No other manu- 
facturer can supply a therapy department's 
entire needs. Professor S. Takahachi's 
definitive "Atlas of Axial Transverse 
Tomography” obtained all its data on Toshiba 
equipment. And we match the breadth of our 
line with added engineering know-how and 
dependability, in every single piece of 
equipment. 

Toshiba products are distributed in the 
United States by the Profexray Division of 
Litton Industries. Contact your Profexray 
representative soon. His skills were made for 
your needs. 


TOSHIBA INTERNATIONAL CORP. 








THERMOGRAPHY is recognize 
detection of breast c cancer ^ 


THERMOGRAPHY i$i fed 
of orthopedic problems,vascular disor 
inflammatory conditions and other dj 


around the world than the next two. 
thermographic systems combined. 





This new 12-page brochure gives 


you detailed information on AGA THERMOVISION® 


and Medical THERMOGRAPHY. 





Please request your copy of the 
brochure on this coupon. 


If you prefer, call (201)866-3344 
and we will arrange a personal 
discussion or AGA THERMOVISION 
demonstration. 


t4 hrs £N. : 
\ compl than two minute . 


a s carried out in les ; 
vision 65O Medi we i rm less than twm 


VN I hermo l 
is an easily operite d system fot 
clinical the rmography 


AGA Corporation, 550 County Avenue, Secaucus, N.J. 07094 
L] Please send me the AGA Thermovision brochure. 

O Please phone me. 
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The Case 


for Cassetteless 
boum 


Picker Cassetteless Radiography 
starts paying for itself the day 
we install it. 


PIG 


ONE OF THE CIT. COMPANIES 





Cassetteless Radiography is a fresh, innovative solution 
to the problems that face nearly every Radiological 
Department: Pressure to produce more examinations, 
shortages of qualified personnel, funds, space. 

Picker was and is first in the field of Cassetteless 
Radiography, having introduced the concept over 
three years ago with the Automatic Chestfilmer 
System. In combination with Picker’s latest innovations 
—Rapido*, Rap-X™ film transport, and Diplomat™ 
processor—this equipment can handle an estimated 70% 
ot the needs of the busiest Radiology Department and 
do it at a lower cost. Additionally, Picker Cassetteless 
Radiography produces diagnostic images of superb 
quality tree from artifacts caused by dirty, 
hard-to-handle cassettes. 











films in four sizes. 


Appropriate film size is push-button selected: after exposure 
film moves automatically to Rap-X film conveyor system. 
Inserting patient's ID card permits exposure and identifies 
film. Eliminates extra darkroom work, minimizes identification 
errors, complies with medical-legal requirements. 


Photos posed by professional models. Rapido system photos courtesy of the Radiologic: 


Technologist loads light-proof magazines into 
Rapido. Four magazines each hold up to 100 
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Rapido is an entirely new 
concept—a high-speed 
horizontal Bucky table system 
capable of boosting patient 
throughput by a factor of three 


or four times. An estimated one- j| 


third (or more) of the average 
Radiology Department's 
caseload can be handled by 
the Rapido. Since Casettleless 
Radiography requires fewer 
personnel, it enables 
technologists to concentrate 
on the patients, and results 
in lower costs than ever 
previously thought possible. 


Rapido table with Duratron™ 


the x-ray tube always centers 
itself over the film, eliminating 
cut-off. Floating patient table 
facilitates placement of body 
over special Bucky with 
vacuum exposure magazine. 


300 tube on integral stand. For 
angled shots such as the Towne, 








: Technologist remotely controls Rapido 
| which feeds film into through-wall Rap-X tilm 
transport system. 





' Radiologist retrieves film from Diplomat 
processor for viewing within an average time, 
from exposure, of about 120 seconds, depending 
on length of conveying system. Improved 
diagnostic image quality with Cassetteless 
Radiography minimizes retakes. 
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Automatic Chestfilmer System. 
Ihe original Cassetteless Radiography | 
System introduced by Picker over three | 
years ago. Ihe Chestfilmer increases 
productivity substantially, is capable of 

| handling a third (or more) of the average 
Radiology Department's demands in a 
single room. Users in scores of institutions, 
including hospitals of under 300 beds, 

| claim time and money-saving dividends. 




















A picture of productivity. Ten patients can be x-rayed within a 15-minute | 
time span by the Chestfilmer System, or in 20 minutes with Rapido. 
















































Rap-X modularized film 
conveyor system interfaces 
to Rapido with special 
adapter. Standard Rap-X 
conveyor modules couple 
end-to-end. Other types of 
available modules (turn-roll, 
various-length straight 
sections, single and 
multidirectional) give 
system designers great 
flexibility. Conveyor 
installation can be above- 
floor, flush-floor or through- 
wall for remotely located 
film processor serving one 
or several x-ray units. 


Diplomat Processor. The 
smallest processor made 
having such a high 
performance capability. 
Employs a high-speed film 
conveyor system that moves 
the x-ray film through 
controlled developing, fixing 
and drying phases in as 
little as 90 seconds, 
dry-to-dry. Can handle up to 
525 average-size films per 
hour. Features reliable, 
uncomplicated design with 
no mixing valves to adjust. 
(If caseload warrants, two 
or more processors 

can be used). 


NE — 





mm 


Typical cassetteless installation 
employing Rapido, Rap-X film 
conveying system and a single 
Diplomat processor. 


Cassetteless system of Rapido and 
Automatic Chestfilmer with Rap-X 
conveyor feeding into a Diplomat 
processor. 


Automatic Chestfilmer System with 
Rap-X film conveyor system and 
Diplomat automatic processor. 
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“ONE OF THE C.T. COMPANIES” 
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: Digital readout of technique values 


Completely solid state 
Allin a compact package 
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GR's new Hero generator is a powerhouse in a small package. A compact, 


high efficiency roentgen output radiographic and fluoroscopic generator. 
Output capacity of 300 mA at125 kVp. 
Completely solid state. Single phase, 50-60 Hz two pulse. Designed for 


general x-ray. Encased in a small 49-4/4" x 40-4/2" x M-3/A") package so that 


it can be placed anywhere in your office, clinic or hospital. 
Operation is a snap. Because all functions have been human engineered 


to ease the job of your operator. Radiographic mA values are pushbulton. 
Timing can be set from 1/120 to 8 seconds. Radiographic and fluoroscopic 


technique values are clearly visible on a large digital readout panel. 
Hero handles two tube operation — perfect for a radiographic /fluoroscopic 


table. Phototimer capability is built in. And a 60 Hz starter designed to 
accommodate most x-ray tubes is included. There are no extras to buy. 
There are more surprises. Your CGR representative will be pleased fo tell 


you about them. 
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CGR MEDICAL CORPORATION 2519 Wilkens Avenue, Baltimore, Maryland 21203. 13011-2395: 
562 


CGR CANADA LTÉE-LTD. 500 Boulevard de l'Aeroparc, Lachute, Quebec, Canada, (514) 
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The clinical 
accelerator with large 
field capability and electron 
therapy option —at a 
modest price. 


The large field capability of this linear accelerator 
by Applied Radiation lets you make use of full 
mantle or whole body techniques as your patients 
require. The retractable beam shield lets you posi- 
tion the treatment couch a full 160 cm from the 
source; you get a field of 52 x 52 cm at the patient 
midline. 

Or you can stand vour patient against an 
"allowed" wall for whole body treatment. 

The high energy (6 MeV) and increased isocen- 
tric distance result in improved skin sparing char- 
acteristics and permit administering substantially 
higher tumor doses without increasing the total 
dose. 

And with the optional Electron Therapy Mode 
(specify the MEVATRON VI-E, under $200,000) 
you gain treatment versatility unmatched in all but 
much more expensive accelerators. 

The human engineered treatment couch incor- 
porates design criteria specified by radiotherapists, 
physicists, and technicians; with simple, fail-safe 
controls, set-up is simple. 

Two decades of dedicated research have resulted 
in today’s most sophisticated linear accelerators 
for sale, lease, or rent ~ MEVATRON — in the battle 
for life, don't settle for less. 

For further information please call or write: 
CORPORATE HEADQUARTERS, Applied Radia- 
tion, Department J-6, Walnut Creek, California 
94596, telephone (415) 935-2250, EUROPEAN 
HEADOUARTERS, Siemens AG, Medical Engi- 
neering Group, Henkestr, 127, Erlangen, Germany, 
Telephone (09131) 84-2423. 
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The unusual versatility and 
dependability of the Siregraph 
has made it the most popular 
system of its kind. 


The Siregraph is now being used in 
many hundreds of hospitals for everythin 
from special contrast medium examina- 
tions to routine work, including Bucky 
radiography, planigraphy and 
zonography. 

No single system combines the 


dependability and versatility of the 
Siregraph, and that is undoubtedly the 
reason for its popularity. 

At the remote console of the 
Siregraph, the radiologist has complete 
control of the table, overtable tube, under- 
table spotfilm device and built-in image 
intensifier TV system. He can move the 
table through + 75cm longitudinally, 

-- 15cm laterally, and can tilt it from 90° 
upright to 90? Trendelenburg. In addition, 
he can vary compression cone pressure, 
a feature that is particularly useful in 

Gl work. 


The Siregraph system permits oblique 
fluoroscopy and radiography at angles to 
+ 30? along the table axis. As the table is 
tilted, the radiographic object remains 
centered between the x-ray beam and 
image intensifier or film carrier, keeping a 
fixed focus distance to the film at all times. 

The undertable film carrier serves for 
both spotfilms and Bucky radiography 
with a wide choice of formats. A cine, 
70mm, or 100 mmcameracan be mounted 
on the 10/6 inch dual-mode image inten- 
sifier TV unit. 


For more information on the Siregraph 
or any of Siemens extensive line of radio- 
graphic equipment, contact Siemens 
Corporation, Medical Systems, 186 Wood 
Avenue South, Iselin, New Jersey 08830. 
(201) 494-1000. 


The remote control console of the Siregraph is 
designed to afford the radiologist ease, convenience 
and complete control of the operation. 





ACCURACY - unequalled 


by any other teletherapy unit, is the 
outstanding feature of every member 


of AECL’s new family — The Series 70. 
Accuracy that meets the exacting 
requirements of the Computerized 


Teletherapy System. 


AECL's new family of Teletherapy units are the most precise and versatile 


Cobalt 60 cancer treatment instruments ever built. They have been developed 
as the result of continual consultation with leading radiotherapists around 


the world. Incorporating the advantages of space age technology they bring 
further refinement and precision to the universally acclaimed — Theratrons 
and Eldorados. The Series 70 consists of two 

Theratron rotational units, two Eldorado 

stationary units, a Complete Compu- 

terized Teletherapy System and the 

Therasim, a universal teletherapy 

simulator for use with any type 

of radiation therapy. To keep 

abreast of developments, you 

should know about the 

series 70, Detailed infor- 

mation will be provided 

gladly at your request. 
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TELETHERAPY SPECIALISTS 


P.O. Box 6300, Station J, Ottawa, Canada K2A 3W3 
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SLIDING HIATAL HERNIA: THE NEED 
FOR REDEFINITION* 


By BERNARD S. WOLF, M.D. 


NEW YORK, NEW YORK 


T IS becoming quite popular to state 

that severe recurring heartburn due to 
gastroesophageal reflux may and does oc- 
cur frequently in the absence of a sliding 
hiatal hernia on the basis of “primary 
incompetence of the gastric car- 
dia, 5 1214 19.2123.2126 Tt is suggested that 
the presence of a sliding hernia is irrelevant 
to the problem of reflux and that the only 
abnormality of significance is an incom- 
petent intrinsic lower esophageal sphincter. 
The occurrence of an incompetent sphincter 
in association with a sliding hernia would 
then be coincidental and not pathogene- 
tically related. One reason for this belief 1s 
the well-known observation that patients 
with obvious sliding hernias usually do 
not have severe heartburn, while patients 
with no apparent hernial sac may have 
intractable heartburn. If this thesis is 
correct, the demonstration of a hernia 
roentgenologically would have little rel- 
evance; the important contribution of a 
barjum meal examination to the diagnosis 
of primary incompetence would be the 
demonstration of reflux. Unfortunately, 
there is general agreement that the maneu- 


vers designed by radiologists to demon- 
strate reflux are unreliable in any particu- 
lar case, 9:59:75 Such tests for reflux are 
often negative when nonradiologic tests 
demonstrate significant reflux. Moreover, 
if a vigorous effort is made to induce reflux 
or the water swallowing or siphonage test 
is used, positive tests may be observed in 
patients who are, for all practical purposes, 
asvmptomatic.^ 1??? Operative intervention 
designed to create an antireflux mechanism 
may be recommended despite a completely 
negative barium meal examination or as a 
result of the demonstration of reflux of 
questionable significance. In one operative 
series, it was stated that “the most im- 
pressive feature of the X-ray studies is the 
thickness of the envelope containing the 
‘negative’ barium films." 

In patients with heartburn, in order to 
prove the existence of competence of the 
lower esophageal sphincter, it 1s necessary 
to separate those with a sliding hernia 
from those without a hernia. The criteria 
used for placing patients in these 2 groups 
are therefore critical to the interpretation 
of the results. In one such study,’ the cri- 


* From the Department of Radiology, The Mount Sinai Hospital and the Mount Sinai School of Medicine of The City University 


of New York, New York, New York. 
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terion "of an easily demonstrable hiatus 
hernia, at least 3.0 to 4.0 cm. in diameter" 
was used. It is clear, however, that many 
hernias are smaller than this and require 


identified. It has been pointed out that, in 
the study of 71 patients operated upon be- 
cause of "incompetency of the gastric 
cardia without radiologic evidence of 
hiatal hernia,"! a correct roentgenologic 
diagnosis was possible in slightly more than 
a third, apparently because of the demon- 
stration of a “patulous cardia” with 
marked reflux into the esophagus. 

It is the purpose of this paper to em- 
phasize that the roentgen appearance 
variously designated as a patulous cardia, 
chalasia, widening of the hiatus, mal- 
formation of the cardia and fundus of the 
stomach (malposition cardio-tubérositaire) 
is, in truth, evidence of a sliding hiatal 
hernia and is not purely functional in 
origin. Moreover, the important point is 
that this type of hernia is the type most 
likely to be the cause of reflux and heart- 
burn. In order to demonstrate this, it is 
necessary to revise the conventional def- 
inition of a sliding hernia and to correct 
misconceptions about the anatomy of this 
area which have persisted despite well 
documented evidence to the contrary. 


CONVENTIONAL DEFINITION OF SLIDING 
HIATAL HERNIA 


The usual definition of a sliding hiatal 
hernia is that a portion of the stomach 
protrudes through the esophageal hiatus 
into the mediastinum (Fig. 1,2)./979 This 
definition assumes that there is some well- 
defined, generally agreed upon, landmark 
to indicate the end of the esophagus and 
the beginning of the stomach,? and that 
this landmark coincides with the level of 
the hiatus. Landmarks which have been 
used by various authors, depending upon 
their points of view, include: (1) the 
sharply demarcated, but often zig-zag 
squamocolumnar mucosal junction or 
ora serrata or Z line; (2) the junction of the 
tube and the sac; (3) the level of the con- 
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strictor cardiae or sling fibers; (4) the level 
of the peritoneal reflection; (z) the distal 
extent of the peristaltic stripping wave; 
(6) the level at which Meissner's plexus 
appears; (7) a change in the appearance 
and direction of the arteries and veins or of 
the muscle fibers; (8) the lower limit of the 
esophageal submucosal mucous glands. 
These landmarks do not coincide with 
each other and do not identify the level of 
the hiatus. The most important discrep- 
ancy 1s the fact that the tube-sac junction 
or the cardiac orifice is located about 2.0 
cm. below the hiatus (Fig. 18). In other 
words, there is present normally a tubular 
channel continuous with the esophagus 
above the diaphragm which extends 
through the hiatus and into the abdomen 
before Joining the saccular stomach at the 
cardiac orifice. As elevation occurs with 
herniation, this tubular segment would 
precede any "sac" of stomach (Fig. 1C). 
Radiologists have long been aware of this 
segment (Fig. 2, Æ and B).?7?5 [n the 
roentgen Literature, this channel has 


dominal compartment and collapses dur- 
ing the course of a deep inspiration ("empty 
segment"). Unfortunately, anatomists have 
often denied the existence of this segment 
or rather the existence of an "abdominal 
esophagus" or claim that it is less than 1 
cm. in length. The reason for this dis- 
crepancy is not difficult to discover. The 
column of barium visualized by the radiol- 
ogist outlines the lumen of this segment 
and includes the.thickness of the wall of 
the stomach at its distal end and the thick- 
ness of the crural fibers at its upper end. 
When the abdominal segment is exposed 
by the anatomist or the surgeon from the 
outside, these 2 portions are not evident 
and the visible part may appear insignif- 
icant. The existence of an abdominal tubu- 
lar segment is also well documented by 
manometric studies which demonstrate 
that the distal 2 cm. or more of the lower 
esophageal sphincter lie within the ab. 
domen between the hiatus and the cardiac 
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lic. 1. Diagrammatic representation of anatomic relationships in the region of the hiatus, (Ø) Original 
concept on which the conventional definition of a sliding hernia was based. The tube-sac junction, the 
squamocolumnar mucosal junction (Z), the constrictor cardiae (CC) and the peritoneal reflection as well 


as the attachment of the phrenicoesophageal membrane (PEM) are all shown at the same level and at the 
level of the hiatus. If this were the true anatomy, any of these landmarks could be used and the earliest 


ARX. 


stage of herniation would be a portion of the saccular stomach or fundus dislocated above the level of the 


Se 
hiatus. (B) Current concept of the normal anatomy. There is a short tubular segment which extends from 
the upper aspect of the hiatus to the cardiac orifice (CO). The squamocolumnar mucosal junction may be 


anywhere from 1.0 to 3.0 cm. above the cardiac orifice. This intraabdominal segment has been referred to 
in the radiologic literature as the "submerged segment," The phrenicoesophageal membrane (PEM) is 


shown as having its main insertion a short distance above the mucosal junction. (C) Oversimplified rep- 
resentation of the first stage of herniation and elevation of the esophagogastric region. At this stage, no 


portion of the original saccular stomach extends above the level of the hiatus. Phe "herniated" portion is 
the original submerged segment. The phrenicoesophageal membrane (PEM) is stretched. 


Fic. 2. (4 and B) Successive 70 mm. spot roentgenograms show transient delay to the passage of fluid barium 
and an empty segment 2.0 or 3.0 cm. in length between the point of delay and the fundus of the stomach. 
The second frame shows barium traversing the previously empty segment, but it remains as a relatively 
dome of the diaphragm is in a different plane and is an unreliable indication of the hiatal level. The hiatus 
itself cannot be identified. 
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Fic. 3. (4) Roentgenogram taken prior to esophagoscopy shows a bell-shaped configuration between a 
functional ring (arrow A) and the fundus of the stomach. The width of the barium column (unlabeled 
arrows) traversing the hiatus is obviously widened and funnels distally to a patulous opening with the 
fundus. There is no ring to identify the mucosal Junction but itis likely to be within the bell configuration 
(arrow B). (B) At esophagoscopy, a metallic clip was placed on the mucosal junction. A roentgenogram 
taken several hours later shows this clip (ower arrow, touched-up) mid-way between the hiatus and the 
functional ring (upper arrow). The original submerged segment has been displaced upward, but cannot be 


separately identified. 


orifice. For practical purposes, therefore, 
the "submerged segment” seen by the ra- 
diologist and the site of the lower esopha- 
geal sphincter coincide. A surprising fea- 
ture of the submerged segment, that ts 
still not generally appreciated, is that itis 
lined in most of its extent by columnar 
epithelium continuous with and compar- 
able to the cardiac epithelium of the sac- 
cular stomach (Fig. 18). In other words, 
the squamocolumnar junction or the "Z" 
line is located within this segment and often 
at its upper end, that is, at the level of the 
hiatus." Although attempts have been 
made to coin a special name for this ab- 
dominal segment, such as abdominal gullet, 
“cardia,” cardiac antrum, and its lining 


epithelium has been referred to as "transi- 
tional epithelium, ?? such names are not 
likely to be generally accepted and the 
designation "abdominal esophagus" prob. 
ablv will persist. The semantic problem be- 
comes even greater in the presence of a 
sliding hernia since, when dislocated into 
the mediastinum, the distensibility of the 
"abdominal esophagus" increases and its 
tubular configuration is lost (Fig. 3, 4 and 
B). It 1s indeed strange that, when nor- 
mally located below the hiatus, the "sub- 
merged segment” resembles the esophagus 
while, when displaced above the hiatus, it 
resembles stomach. In fact, when a large 
sliding hernia is present, the original sub- 
merged segment is incorporated into the 
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hernial sac. Offhand, it seems picayune to 
argue about the nature and existence of 
such a short tubular channel within the 
abdomen until one realizes that the essen- 
tial function of the esophagogastric region, 
that 1s, the prevention of reflux, is based on 
the presence and integrity of this segment. 

From the manometric point of view, 
under normal circumstances, the distal end 
of the high pressure zone identifies the 
cardiac orifice, and the point of respiratory 
reversal or point of inversion of pressure 
with respiration identifies the level of the 
hiatus. These 2 points are separated from 
each other by a distance of at least 2.0 cm. 
It would, therefore, seem straightforward, 
by comparing the distance between these 2 
points, to identifv minimal upward dis- 
placement of the submerged segment. 
However, this turns out not to be true. The 
point of respiratory reversal is dependent 
primarily on the gradient of pressure in the 
high pressure zone and ordinarily appears 
at the point of peak pressure which, nor- 
mally, happens to be at the level of the 
hiatus.’ Elevation of the sphincteric region 
therefore is not detectable if the sphincter 
is intact unless the distance to the nostrils 
or incisor teeth is obviously decreased. If 
the sphincter is incompetent, the point of 
respiratory reversal is usually difficult. to 


identify and is often high up in the body of 


the esophagus. The identification of mini- 
mal elevation of the esophagogastric junc- 
tion therefore depends on roentgenologic 
or esophagoscopic observations. 
SUGGESTED REDEFINITION 

Since the conventional definition of a 
sliding hernia is unsatisfactory, at least in 
regard to the problem of the identification 
of minimal herniation, some other defini- 
tion is required. A single landmark such as 
the esophagogastric mucosal junction 
might be adopted bv general agreement 
but the Z-line mav normally be from 1 to 
3 em, above the cardiac orifice? A more 
fundamental objection to this, however, is 
the fact that the specific location of the 
mucosal junction is irrelevant to the func- 


n acent viscera. 
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tional aspects of this region." It should be 
possible to agree that the most basic fea- 
ture of a sliding hiatal hernia of the ac- 
quired tvpe--and therefore the best basis 
DE. T Eton ME n s 


region to n diay eae The | fascia a at- 
tachments are poner referred to as the 
fascia of Laimer or the "phrenicoesophageal 


cane UM E Died Pu 


to KR into— ie aves Magogastric PE 
Under normal circumstances, this mem- 
brane is a definite, easily identifiable stru 
ture, although details as to its precise 
anatomy and role may be controv se 

It maintains fixation of the esoph: 

region to the diaphragm and Ue de on 
tential space between the esophagus and 
the diaphragm. Obviously, some loss of 
elasticity (increase in compliance) of this 
membrane is required to permit upward 
dislocation and herniation in E conven 
tional sense (Fig. 4, Æ and 5). This det 
inition is of functional as well às pass 
and anatomic significance, since an intact 
phrenicoesophageal membrane is essential 
to the maintenance of a normal antireflux 
mechanism (Fig. £z). Moreover, the 
isi ioa aie membrane plavs d 
most important role in maintaining tl 
normal configuration of the submerged 
segment since, during swallowing, the 
sphincter reflexlv relaxes. Whenever a 
bolus passes through the submerged seg- 
ment, additional volume must be created 
in the region surrounding this segment in 
one to make e the Ju iris 
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space bounded above by the phrenico- 
esophageal membrane and below by the 
peritoneal attachments with their sub- 
T volume ` rec o to 


G 


bi ane Wow: displacing s some at HM 
the adjacent bases of the lungs. The energv 





Bernard S. Wolf 


A 


FEBRUARY, 1973 


PEM 2 
PEM | 


NN 


B 


Fic. 4. Diagrammatic representation of minimal herniation and elevation of the esophagogastric region. 
(4) The position of the phrenicoesophageal membrane during filling (PEM 2) is not greatlv different from 
its position 1n the resting phase (dashed line, PEM 1) because the slack of the stretched membrane was 


taken up before swallowing by shortening of the body of the esophagus. As a result, the width of barium 
column (unlabeled arrows) traversing the hiatus and entering the fundus of the stomach is relatively 
narrow. Pseudo-sphincteric activity will be evident at this site. (B) In this case, elevation of the esophago- 
gastric region has not been sufficient to take up the slack in the stretched phrenicoesophageal membrane 
in the resting phase (PEM 1). As a result, the oncoming bolus has no difficulty in stretching the membrane 
(PEM 2) and the barium column in the region of the hiatus (unlabeled arrows) is easily distended and 


appears wide. Symptoms due to reflux are likely but their severity cannot be predicted 


lic. §. Postoperative cine frame of a dog after inci- 
sion of the phrenicoesophageal membrane. Every 
effort was made not to damage the muscle of the 
esophagus or stomach. Barium in the fundus of the 
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imparted to the bolus by pharyngeal action 
or esophageal peristalsis must be sufficient 
to accomplish this. The fat within the 
closed space permits readjustment of the 
shape of the space as its configuration 
changes. The relatively limited distensibil- 
itv of the submerged segment seen nor- 
mally is therefore based on maintenance of 
intact elastic characteristics of the phren- 
icoesophageal membrane. Moreover, during 
emptying, as the bolus is propelled into the 
stomach, the elastic recoil of the phrenico- 
esophageal membrane plavs a significant 
role in producing prompt collapse of the 
submerged segment and maintaining its 


stomach passed freely into the esophagus on 
inspiration and back into the stomach on expira- 
tion. No obvious sac of stomach is present above 
the diaphragm, but the barium column in the 
hiatus is wide and Joins the fundus of the stomach 
through a patulous opening. 
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Fic. 6. Diagrammatic representation of the role of the phrenicoesophageal membrane in limiting disten 


bility of the normal submerged segment. (4) T 


Si- 
here 1s often delay in the passage of a fluid bolus at t she 
the 


hiatus while intraluminal pressure is built up in the body of the esophagus, despite the fact that 
intrinsic sphincter begins to relax at the onset of a swallow. The phrenicoesophageal membrane PEM); ) 15 


shown as extending straight across the hiatus. 


(B) In contrast to a dry swallow, the oncoming bolus of 


fluid must have sufficient energy to distend the submerged segment before passage into the stomach can 
occur, Since the space between the peritoneal reflections and the phrenicoesophageal membrane (PEM) 

essentially a closed space, the additional volume required to permit filling of the submerged segment must be 
created by stretching the phrenicoesophageal membrane upward and displacing some air from the bases 
of the lungs. The fat surrounding the submerged segment permits readjustment of the configuration of the 


space as its volume increases. 


closed state. As the membrane loses elas- 
ticitv, contraction of the longitudinal mus- 
cle of the body of the esophagus may 
produce shortening of the esophagus and 
elevation of the esophagogastric region, 
that is, a sliding hernia in the conventional 
sense. However, the degree to which such 
active shortening occurs or whether it will 
occur at all is unpredictable. The degree of 
shortening will, however, determine the 
resting length and tension in the phrenico- 
esophageal membrane and the degree to 
which further stretching can occur when 
a bolus traverses the region (Fig. 4, 4 and 
B). If almost all of the slack of the com- 
promised phrenicoesophageal membrane 
is taken up by shortening of the esophagus, 
only a relatively small volume can be 
created by further stretching of the mem- 
brane; distensibility will be limited by this 
cxternal constraint and the column of bar- 


jum traversing the region of the hiatus will 
be relatively narrow. On the other hand, if 


considerable slack still remains in the rest- 
ing state, the segment within the hiatus 
an easily be distended to a wide caliber 
a the elastic recoil during empty 
diminished. An unanticipated phenomenon 
occurs whenever the segment within the 
region of the hiatus, no matter what its 
nature, cannot distend to the same degree 
as adjacent segments. Any such segment 
will be the first to collapse as intraluminal 
pressure is decreased and opening of such a 
segment will require greater pressure.” 
Such relatively narrow segments show 
greater critical opening and greater critical 
closing pressures than their neighbors. As a 
result, any factor, intrinsic or extrinsic, 
which limits distensibility will produce 
pseudo-sphincteric action. On the other 
hand, if distensibility is excessive and con- 


ing 1s 
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Vic. 7. Diagrammatic representation of herniation 
with vo elevation of the esophagogastric region— 
no stomach above the hiatus. Despite loss of 
elasticity and stretching of the phrenicoesophageal 
membrane, the esophagus has not shortened in 
the resting phase or during the course of a swallow. 
The lax membrane in the resting phase (dashed 
line, PEM 1) is easily displaced upward (PEM 2) 
creating little resistance to filling and permitting 
excessive distention of the submerged segment 
(between arrows). A wide continuous column of 
barium traverses the hiatus and opens into the 
stomach through a patulous cardiac orifice. The 
level of the mucosal junction is indicated but is not 
evident roentgenologically. 


tractilitv or elastic recovery decreased, 
free and easv flow through the relatively 
wider segment can be anticipated. 

The description of the interplay between 
stretching of the phrenicoesophageal mem- 
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brane and shortening of the esophagus 
serves to explain why, with the same de- 
gree of upward displacement, some pa- 
tients will show reflux through the hiatal 
region while others will not. It is also 
possible, however, to conceive of the situa- 
tion in which the phrenicoesophageal mem- 
brane is stretched, but there is no signif- 
icant shortening of the esophagus in the 
resting state or during the course of a 
swallow (Fig. 7). Since the slack of the 
phrenicoesophageal membrane is not taken 
up at all, the membrane remains lax and 
no great force or pressure is required to 
fll and distend the submerged segment. 
Roentgenologically, there would then be 
evidence of an unusually wide column of 
barium traversing the region of the hiatus 
and a patulous communication with the 
stomach. Stretching of the phrenicoesopha- 
geal membrane, that is, a hernia in accord- 
ance with the suggested redefinition, can 
be diagnosed despite the fact that the sub- 
merged segment may be normally located. 
Radiologically, the resulting configuration 
will be difficult to distinguish from that 
illustrated in Figure 4B if a mucosal ring 
is not evident. The significant point is that 
this distinction is of no great importance--- 
svmptoms due to reflux are likely to be 
present in both instances (Fig. 8, 4-D). 
Both have hernias and both are treated, 
medically and surgically, in the same fash- 
ion. From a practical point of view, the re- 
definition suggested, therefore, turns out 
to be very useful since, whenever a wide 
barium column traverses the region of the 
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hic. 8. Four examples of hiatal herniation without any obvious sac of stomach above the hiatus-—"chalasic" 
type of sliding hiatal hernia. (4) A newborn with free reflux in the inverted position shows marked widen- 
ing of the "submerged segment.” It is likely that this segment as well as the phrenicoesophageal mem- 
brane failed to develop normally during fetal life. Such children usually develop a normal submerged 
segment and lower esophageal sphincter in a period of months. (B) An adult showing free reflux (arrow) in 


? 


Trendelenburg position. Nonormal submerged segment is evidentand it probably has beendisplaced upward 
above the hiatus. (C) Another adult showing effacement or absence of the submerged segment. (D) An- 
other adult with a similar appearance. Thick vertical folds can be faintly seen within the barium column 
traversing the hiatus, but cannot be identified as either esophageal or gastric. Folds such as these show no 


discontinuity at the mucosal junction. 
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the barium column traversing the hiatus is narrow, 


hiatus, one can assume that the phrenico- 
esophageal membrane is stretched, that a 
hernia is present, and that symptoms are 
likely— with little concern about the exact 
levels of the esophagogastric junction or of 


ment as to whether or not a portion of the 
stomach is above the hiatus, this type of 
hernia mav be referred to as the "chalasic" 
tvpe of hiatal hernia. The definition. of 
minimal herniation after hernia repair 1s 
also a difficult semantic problem, but a 
wide barium column postoperatively is 
nevertheless indicative of a poor result. 
“Widening of the hiatus alone" is a sign 
and the most significant sign of a poten- 
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rag! 


C and D, it may be 


ic 


ioe 
E 4 


A-D; and 11, | g 
feature is required to make this diagnosis. 
Heroic efforts and repeated or prolonged 
examinations to demonstrate a hernial 

or “stomach” above the diaphragm 
unnecessary. A maneuver such as 
Valsalva procedure may actually be selt- 
defeating by producing an artificial de- 
crease in the width of the barium column 
in the hiatus. Placing a bolster underneath 
the abdomen of the patient may succeed 
displacing a portion of the stomach into 


the mediastinum and convince the skep- 


P 


tical that a hernia is really present. The 


€ 


redefinition incidentally makes it unnec- 


It might be argued that this was a rare example of a mucosal ring without a hernia. However, the obviously 


wide barium column joining the esophagus to the fundus of the stomach is sufficient to warrant the diagno- 


En 


sis of a sliding hernia. (B and C) In this patient with heartburn, there was an elongated dilatation 
tween the esophagus and the fundus of the stomach with a patulous comm unication, It is likely that 
distal portion of this elongated "ampulla" is the result of herniation, but the presence of a hernia need 
be debated, since the barium column traversing the region of the hiatus is obviously widened. 
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emphasized that, more often than not, the but significant symptoms of reflux are 
width of the barium column in the region 


of the hiatus in patients with small hernias Phe problem of the existence 


is not uniformly increased. ‘Widening of — frequency of "primary. incompete 
the hiatus" occurs usually predominantly the lower esophageal sphincter re 
in the long axis of the hiatus, that is, back- further investigation since many 


Á— 


ward and to the right. As a result, in the so classified in the past have 


usual right anterior oblique position, the hernias. | When operated upon, some 
over-all diameter of the segment within the these patients have shown portions of the 
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hiatus is increased, but individual folds stomach above the diaphragm or at least 
ire still apparent within the segment (Fig. “laxity of the hiatal muscular s ies T] 
3, £ and B). This indicates that, hypothesis described above as 

direction at right angles to the right an- the phrenicoesophageal membr: 

terior oblique projection, the segment is, in. antireflux mechanism does not explain 
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ike cuff of stomach within the hiatus also gion. Nevertheless, experience indicat 
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shows pseudo-sphincteric activity. A truly that a solidly filled, straight, wide bar 
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yatulous" channel must be uniformly cir- column connecting the esophagus 


cumferentially widened as indicated by a stomach which fills promptly is fri 


^ 


completely opaque barium column effec- associated w ith symptoms of r 
tively obliterating the fold pattern during though barium reflux may 
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filling. If the barium column is widened | demonstrate. The relationsh 
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only in one direction, a hernia is present not quantitative and the se 
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2, (A and B) These 70 mm. spot roentgenograms taken du ring the course of the fii 


in the erect position show widening or effacement of the submerged segment and mme. 
suspicion of a sliding hernia. This was confirmed by observation of a "sac" in the recumbent position. 
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1G. 13. C7 and B) Patient with a slit-like cuff of the stomach within the hiatus; 70 mm. frames show per- 
sistent thick folds, probably rugae, in the region of the hiatus. The width of this segment is increased in this 
projection but must be much smaller in the opposite direction. Even a shallow inspiration (B) shows 


complete emptying of this segment. 


symptoms cannot be predicted. It must be 
assumed that this appearance also denotes 
some degree of incompetence of the "in. 
trinsic” component of the lower esopha- 
geal sphincter. The intrinsic component 
per se cannot be evaluated roentgeno- 
logically since the sphincter relaxes during 
swallowing of the barium. It is possible 
that the extrinsic mechanism provided by 
an intact phrenicoesophageal membrane 
may be adequate to prevent significant 
reflux in the absence of anv intrinsic 
sphincteric activity. Such patients might 
appear quite normal roentgenologically 


- 


and would not ordinari y come to mano- 
metric studv because of the lack of symp- 
toms. Their manometric characteristics 


+ 


are in truth unknown. This is in contrast 
to achalasia in which failure or incomplete 
relaxation of the sphincter manometrically 
is evident roentgenologically by persistent 
narrowing of the submerged segment. It is 
quite difficult by any method to separate 
intrinsic from extrinsic sphincteric or anti- 
reflux factors. In judging intrinsic sphinc- 
teric competence, it might seem, for ex- 


ample, that reflux after excessively forcefu 
dilatation for achalasia (Fig. 14, 4-D) 


would be the result of damage to the in- 
trinsic sphincter, but it is likely that in 
such instances damage to the phrenico- 
esophageal membrane was also produced. 

n occasional case of scleroderma shows 
reflux without an evident hernia (Fig. 15), 
but biopsy of the phrenicoesophagea 
membrane in patients with scleroderma 
has demonstrated  sclerodermatous in- 
volvement. This is not to deny that there 
mav well be cases of reflux with severe 
heartburn and esophagitis due exclusive y 
to incompetence of the intrinsic sphincter. 
It seems unlikely, however, that this oc- 
curs with anything like the frequency with 
which it has been reported. Certainlv, 
heartburn can occur without a hernia by 
any definition and in some individuals, it is 
possible that “physiologic” reflux acting on 
à supersensitive esophageal mucosa may bc 
the cause of severe symptoms. Such pa- 
tients with purely functional heartburn 
should nevertheless be separated from 
those with an anatomic abnormality in 
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Vat 119,5 ^ iding 
order that the effects of medical or surgica 
therapy can reasonably evaluated." 

loreover, this type of functional reflux 
and heartburn may have metabolic, hor- 
monal or psychogenic components or be 
the result of pathologic disturbances else- 
where in the abdomen such as cholecystitis. 
Operative intervention for a purely func- 
tional abnormality is likely to be much less 
successful than intervention performed for 
an anatomic defect; Patients with the 
"chalasic" type of hiatal hernia should, 
Yowever, not be excluded from the organic 


category. When no abnormality is seen on 


Fic. 14. (4-D) Patient with free reflux 


tractility as well as a wide barium column traversing 


il balloon dilatation 


iata 


clinician m 
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roentgen examination, th 


be wary of a truly functional abnorma. 
which may not be primary or conhne 
the lower esophageal sphincter 
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The conventional € 
viatal hernia is revisec 
about the anatomy of this 
cussed. 

It is emphasized that the roentg 
pearance variously designatec 


cardia, chalasia, widening of the 


hv 


achalasia she 
the hiatus. This may be an example of re 
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tearing of the sphincter, but the possibility of damage to the phrenicoesophageal membra 


be excluded. 
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hic. 15. Patient with scleroderma shows marked 
widening of the submerged segment which is 
normal in position, Reflux in such patients ma V 
be the result of sclerodermatous involvement of 
the intrinsic sphincter, but similar involvement of 
membrane has been 


the phrenicoesophage: 


demonstrated in other patients at operation. 


t 


maltormation of the cardia and fundus of 
the stomach (malposition cardio-tubéro- 


* 


sitaire) is, in fact, evidence of a sliding 


hiatal hernia and is not purely functiona 
in origin. 
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bic. 16. A 30 year old female with severe heartburn, difficulty in swallowing and loss of weight. G7 and Bj 


0 definite abnormality appeared to be present in the esoph agogastric region. There was minimal decreas 
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in distensibility in the mid-portion of the body of the esophagus and diminishec peristaltic activity in thi 
area on manometric examination. There was, however, no other evidence to suggest scleroderma. Becaus 
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(C) The appearance after a Belsey Mark IV type of 

is considerable 
air in the fundus of the stomach and a filling defect characteristic of this type of repair. There was only 
transient improvement in the patient's symptoms. 
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ORAMEN OF MORGAGNI HERNIA WITH VOLVULUS 
OF THE STOMACH* 


By CHARLES L. RENNELL, M.D. 
SAN FRANCISCO, CALIFORNIA 
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tachments of the diaphragm on each such hernias that were accompanied b 
side, a potential triangular space exists. volvulus of the stomach. 
Ever since Morgagni described it in his 
monograph in 1769, this space has been REPORT OF CASES 
referred to as the foramen of Morgagni.*:? ASE T. An $4 year old white man was ad- 


B^ TWEEN the costal and sternal at- The following case reports describe 


o muscle fibers are present in this area. mitted acutely ill with epigastric burning, 
fat content is increased with obesity and nausea, and retching of 8 hours’ duration. A 
may enlarge the space to the extent that a hernia through the foramen of Morgagni, which 
hernia is possible. Rapid changes in intra- contained colon, had been documented by bar- 
abdomina pressure (trauma), and degen- ium enema examination Io YEAS previously. 
erative changes (aging) increase this possi- V Roentgenography revealed night io SIEHE 
LiT: : Pu ri ; | Morgagni hernia that contained stomach and 
bility. Because of the pericardium, LOO E fuor edt D Vn and d. 
VR : T eft, but ID ORC a MEO? ad B . At surgery, the roen eben Hadines were 
the pericardium.'!® Occasionally, sterna onai ^ : 
attachments are absent, creating a large 
potential space, which may be associatec Case 1t. This 79 year old white man was ad- 
with protrusion of the lower sternum.? mitted to the hospital with a historv of vomit- 

The symptoms are related to mechanical 
changes in the omentum, colon, stomach, 
small bowel, liver, or gallbladder. Most 
hernias contain omentum only and are 
asymptomatic. They may be distinguished 
on the lateral roentgenogram of the chest 
by the properitoneal fat around the herni- 
ated omentum.’ Those hernias that con- 
tain transverse colon and omentum are 
usually asymptomatic, but when the stom- 
ach is involved, volvulus and torsion are 
ikelv. These complications are serious and 
produce rapid onset of high obstruction 
with retching, and, at times, inability to 
vomit. Significant morbidity and mortality 
attend, as patients are usually old and the 
correct diagnosis may not be established 
before gangrene and peritonitis have de- 


€ 


veloped. The diagnosis depends upon the 


radiologist. | | 
Although hernia through the foramen of Fic. 1. Case 1. Roentgenogram of the chest showing 
loss ce leda. 24 ba typical appearance of hernia through the foramen 
Aorgagni is considered rare, a fair number 


PN OK. | uk oss of Morgagni. In this view, the gas bubble on the 
las been reported in the literature. A few right is in the inverted gastric antrum; that on the 


of these have involved thestomach.?:4-9,5.11.:2 left is in the fundus. 


li 


une 


ro 


m 


M 
BS aise 


ge Se 


ENN 


Na 
SRG 


EER RE 
E 


2 


2 
PARE 


* From the Department of Radiology, San Jose Hospital, San Tose, California and the University of California School of Medicine, 
San Francisco, California. 
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‘ase 1. (4) Typical appearance of herniation of the stomach through the right foramen « 


with volvulus. The gas to the right of the inverted antrum isin the herniated transverse colon 
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view showing the anterior position, 


ing blood, and upper abdominal distention of taimed colon, and volvulus of t 


Um 
ie 


BS 


several hours’ duration. He had fallen g months 3, .7 and B; and 4). At operatic 
previously. A hiatal hernia, umbilical hernia, graphic findings were confirme 


and left inguinal hernia were known to be 
present, 
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Roentgenograms revealed a hernia through As shown by the above 


ight foramen of Morgagni, which con- volvulus may be present with 
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In both instances the correct preopera- 
tive diagnosis was established by roent- 
genologic examination. 
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Pro. 4. Case n. Volvulus of the stomach. The greater 
curvature of the antrum ts rotated 180° on its long 
axis and is pulled up and to the right toward the 
mouth of the hernia bv the gastrocolic ligament. 
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DIFFUSE ESOPHAGEAL SPASM* 


By GIOMAR GONZALEZ, M.D.* 


KANSAS CITY, KANSAS 


INCE the first description of esophageal 
spasm bv Osgood,” scattered reports 
describing the clinical, manometric or 
roentgenographic features have appeared 
in the literature) 5 5*5 Ferguson ef al, 
on the basis of manometric and cineroent- 
genographic studies, state that the process 
is a distinct functional disorder. Bennett 
and Hendrix? on the other hand, consider 
the svndrome secondary to multiple causes 
and question the existence of a separate 
clinical roentgenographic entity. The 
pathogenesis of esophageal spasm has never 
been clearly identified and documented; 
hence, the management of these patients 1s 
varied and not well defined. 

The purpose of this communication is to 
document our experience with a group of 
ss patients seen at the University ot 
Kansas Medical Center during the last 5 
vears. A diagnosis of diffuse esophageal 
spasm had been made in all instances. 
Analvsis of the roentgenographic findings 
has demonstrated that the patients could 
be grouped in rather specific categories. 
The roentgenographic categories have been 
correlated with manometric studies and 
various clinical findings. The importance 
of an accurate diagnosis is stressed. The 
management and prognosis of the different 
patient groups appear to be entirely re- 
lated to the underlving cause of the changes 
in esophageal motility. The significance of 
the various diagnostic modalities with par- 
ticular attention to the roentgenographic 
features is discussed. The possibility of 
both primary and secondary esophageal 
spasm will be presented. 


MATERIAL AND METHOD 


During the past 5 years a total of $5: 
patients have been evaluated by the 
Gastroenterology and Radiology Services. 


Ean 


This evaluation included a complete hi 
tory with emphasis on gastrointestinal 
tract symptomatology and pertinent lab- 
oratory studies. Intraluminal esophageal 
manometry was performed on 29 of the pa- 
tients and roentgenographic evaluation was 
achieved in all of them. Of this orig 

er 
by manometric or by roentgenographic 
studies. Therefore 31 patients form 
basis for this report. 

Manometric studies were performed bs 
introducing a -lumen tube with 3 openings 
z cm. apart into the esophagus. The tube 
was filled with saline solution and con. 
nected to pressure transducers for recor 
ing. Spastic activity was defined as al 
normal motor activity in which intra 
esophageal pressure was simultaneously 
elevated at 2 or more recording places (Fig. 
18). These abnormal contraction waves 
were found to be repetitive and therefore 


1 
1 
i- 


cinefluoroscopy was carried out on 2 
more separate occasions on all patients, 
The patients were examined in the prone 
position with the left side elevated a 
proximately 457. Liquid barium was used 
and no attempt was made to increase 
intraabdominal pressure. Maximum dis 
tention of the esophagus was achieved bv 
repeated swallows of barium. The diagnosis 
of diffuse esophageal spasm was made on 
the basis of the lack of progression of the 
primary esophageal wave (or stripping 
wave) distal to the aortic arch. The normal 
wave was replaced by simultaneous 
petitive contractions occurring dif 
over the entire lower portion of the esop! 
agus (Fig. 2). Associated findings were 
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lic. 1. Pressure recordings. (4) Normal motility 
pattern. Note the sequential progression of the 
stripping wave. (5) Esophageal spasm. The s 
quential pattern is lost. Simultaneous contrac. 
tions are evident at all 3 leads. Note also the ele- 


vation of the peak pressure. 


thickening of the lower esophageal wall and 
contraction of the esophageal lume 


e 


[he correlation of the manometric and 
roentgenographic findings clearly identified 
4 categories of patients, 

The first group of 7 patients (Table 4 
had manometric changes compatible with 
esophageal spasm, but complete y norma 
roentgenographic findings. The mano- 
metric findings did not appear to be con- 
sistent except for 2 patients (H.L. and 
R.S.). The symptomatology in these pa- 
tients was somewhat vague and of rather 
short duration and not very specific. Acid 
perfusion tests were performed in 3 pa- 


Dt 


2 of them were positive and 1 was 


second group of 11 patients (Table 11) 
iad manometric evidence of spasm and 
varied. roentgenographic changes which 
were not considered to be characteristic of 
spasm. Nine patients had a hiatal hernia 
and demonstrable gastroesophageal reflux. 
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Six patients had motor dysfunction mani- 
fested by delayed emptying of the esoph- 
agus. These changes are known to be found 
In patients with esophagitis secondary to 
reflux.’ The presence of a hiatus hernia 
with gastroesophageal reflux and various 
degrees of motor failure suggests that in 
the majority of these patients the symp- 
tomatology could be explained by esopha- 
geal reflux and associated esophagitis. 


Fic. 2. Diffuse contractions of the lower esophagus 
are noted with formation of "pseudodiverticula"- 
“corkscrew” appearance. 
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Severe retrosternal pain, from 
xiphoid to throat, lasting 10-15 
seconds; 2 months duration; 
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heavy psychosomatic component 
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A third group is represented by 2 pa- 
tients (Table 111), in whom there was evi- 
dence of esophageal spasm during the 
roentgenographic evaluation, but no his- 
tory of esophageal complaints. It is of in- 
terest to note that 1 of these patients was 
suffering from multiple sclerosis. 

The fourth distinct category contains 11 
patients (Table rv), in whom the symptom- 
atology, manometry, and roentgenographic 
findings point towards classic idiopathic 
diffuse esophageal spasm. In this group a 
clear-cut, well defined group of symptoms 
was elicited which included painful dys- 
phagia and regurgitation of long-standing 
duration. The patients were able to explain 
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in their own words about the pain which 
'aried from a sensation of discomfort b 

neath the lower half of the sternum to severe, 
sharp, substernal pain 'adiating into the 
neck and arms. The duration of symptoms 
spanned several years, the average being 
6. years. Dysphagia was characterized by 
food sticking in the esophagus or collecting 
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the manometric es was well di 
mented in the entire group of patients 
Fig. 18). 

The roentgenographic and fluoroscopy 
findings in the fourth group of patien 
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Roentgenographic and 
Fluoroscopic Findings 
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were those of slight dilatation of the upper appearance of pseudodiverticula and de- 
third of the esophagus and replacement of ayed emptving (Fig. 2). Three patients 
the primary peristaltic esophageal wave in had epiphrenic diverticulum (Fig. 3 
the lower two-thirds with simultaneous Thickening of the esophageal wall was 
contractions producing the characteristic demonstrated roentgenographically 
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FOURTH GROUP OF PATIENTS 


Symptomatology 


` 
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is;" duration 10 years; "no pain, but 


Dysphagia; "food sticks in the esopha- 


Dysphagia of 8 years duration; retro- 
sternal pain: regurgitation 

Two vear history of dysphagia; "food gets 
caught in lower chest," more difficulty 


Dysphagia for 3 years: first noted with 
liquids; regurgitation; pain in anterior 
chest 

Dysphagia for 3 years; "food hangs up in 
the middle of the chest;” regurgitation 


Dysphagia of 2 years duration; had hiatal 
hernia repair 1 year prior to admission; 
still symptomatic 

“Food, liquids or solids seem te collect in 
the lower chest;" regurgitation for 15 
years 


Dysphagia-choking sensation; regurgita- 
tion for 15 years 


Feeling of food hanging up in the lower 
esophagus for 13 years 


History of dvsphagia for 5 vears 


months, 
swallow 


Difficulty of swallowing for 6 
increasing im severity; able to 
baby food only 


proven either surgically or at autopsy in 4 
patients (Fig. 4). It has been our experi- 
ence that when the examination was re- 
peated, the roentgenographic appearance 
was easilv reproducible. This supports the 
observation of McNally and Katz"? that 
once diffuse esophageal spasm is identified 
it can always be demonstrated thereafter. 


DISCUSSION 


Ín comparing the manometric findings 
with the roentgenographic findings, 4 
groups of patients have been clearly iden- 
tihed. 

Group I (Table 1) represents patients in 


Roentgenographic and 
Fluoroscopic Findings 
| Esophageal spasm; 


High pressure spasm waves : 
phy of the wall 


with or without swallowing; 
complete lack of propulsive 
wave 


Spasm; pulsion epiphrenic 
| verticulum; muscular hyper 
trophy demonstrated at sur 
| gery 


Simultaneous contractions and 
spasm waves 


Spontaneous, 
waves 


Spasm; muscular hypertrop hs 
demonstrated at surgery 


Spasm; hiatal hernia 


Foreign body lodged in lower 
esophagus; spasm 


Spasm 


Spasm 


cular hypertrophy at autopsy: 
muscular laver 8 mm. in thick- 
ness 


whom a manometric abnormality was 
present, but roentgenographic findings 
were absent. This group supports the con- 
cept that some patients may present with 
symptoms and manometry compatible 
with esophageal spasm, but without cor. 
responding roentgenographic changes.’ 
Group II (Table i1) probably represents 
patients in whom the manometric ab- 
normality is secondary to esophagitis and 
gastroesophageal reflux. There is a high 
incidence of roentgenographically demon- 
strated hiatus hernia and reflux; there are 
few if any findings characteristic of esopha- 
geal spasm. This group of patients sup- 
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eye 


findings (Fig. 18) are well established and 
reproducible. Roentgenographic, fluoro- 
scopic and cinefluoroscopic abnormalities 
can be demonstrated at any time once the 
syndrome is fully developed. Norma 
peristaltic waves move down through the 
esophagus to the level of the aortic arch at 
which point they are replaced by simul 
taneous repetitive contractions. Emptying 


g 


of the esophagus is delayed. There is an in- 


crease in the thickness of the esophageal 
wall suggesting hypertrophy secondary to 
overfunction. Three instances of epiphrenic 
diverticulum were found confirmin E e. 
ports of the presence of pulsion diverticul; 
proximal to areas of increased resistance to 
the flow of food! 

The foregoing stronglv suggests that 5 


well defined groups of patients mav be en- 
ES 


countered with “esophageal spasm.” One 
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patient group has esophageal spasm as a 


Suen? 


geal wall thickening (arrow). Patient A.B. 


pue 


ic. 3. Epiphrenic diverticulum. Evidence of esopha- 


p 


(Table iv). ; 


e pom 


ul of the lower esophagus was confirmed. 
Resection of the diverticulum and long submucosal 
myotomy were performed. 
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ports the thesis that the nonspecific, ab- 
normal, motility pattern may be a mani- 
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festation of various disease processes.? 


[wo patients (Table r1), although not of 


cant statistical value, mav indicate 

neuromuscular or central nervous 

stem diseases may be the cause of the 
abnormal motilitv pattern. 

Table 1v represents a group of patients 

in whom the symptomatology, manometric 
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data, and roentgenographic findings iden- 
tity a distinct form of disease. The clinical 
manifestations are of long-standing dura- 
tion and include dysphagia, regurgitation, 
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and smooth muscle relaxants is probably 
satisfactory. On the other hand, if there is 


not complete relief of the symptoms and, or 


manifestation of a disease process such as 
gastroesophageal reflux and esophagitis; 
and in the second the abnormal motility 


Un 


nu NC 
ae 


T 


pattern may be secondary to the aging 
process or various central nervous system 
diseases. Finally, in a well defined group 
of patients, spasm is the manifestation of 
a primary disease process with a charac- 
teristic clinical history, and well docu- 
mented manometric and roentgenographic 
findings. 

The management of patients with diffuse 
esophageal spasm is intimately related to 
the underlying cause of abnormal motility. 
Therefore, a complete evaluation of the 
patient including a complete history and 
physical examination with neurologic eval- 
uation, manometric studies, endoscopy, 
acid infusion test, measurement of the pH 


for an adequate diagnosis | 
stitution of any therapy. A team approach 
with very close cooperation between the 
radiologist and the gastroenterologist 1s not 
only desirable but indispensable in the 
diagnosis and management of these pa- 
tients. The radiologist should be fully 
aware of the roentgenographic and fluoro- 
scopic findings in all of the functional dis- 
eases that affect the esophagus. The roent- 
genographic evaluation should be con- 
ducted using a systematic approach with 
highquality fluoroscopy and cinefluoroscopy 
techniques. 

If a diagnosis of hyperacidity with gas- 


a 
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troesophageal reflux and esophagitis is 
made, it is the clinicians choice whether to 
treat the patient medically for hiatus 
hernia or to treat the patient with any of 
the multiple surgical procedures now avail- 
able for the prevention of reflux." 

For cases of spasm due to old age, re- 
assurance and an explanation of the benign 
nature of the disease process usually will 
be sufficient. 

If idiopathic esophageal spasm is diag- 
nosed and the symptoms are mild, with no 
significant deterioration in the health of 
the patient, management with tranquilizers 
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there is deterioration in the patient's con- 
dition, a surgical approach such as a long 
submucosal myotomy as proposed by 
Ellis ez al>’ mav be indicated. 


CONCLUSIONS 


Diffuse esophageal spasm is a manifesta- 
tion of disordered motilitv and may be 
secondary to acid irritation, to central 
nervous diseases or to the aging process. 
However, in a certain group of patients 
primary diffuse esophageal spasm asso- 
ciated with muscular hypertrophy appears 
to be an independent clinical entity in 
which the diagnosis is well established by 
clinical, manometric and roentgenographic 
findings. 

The specific nature of the origin ot the 
esophageal spasm must be clearly defined 
prior to the undertaking of any therapy. 
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MULTIPLE LEIOMYOMAS OF THE ESOPHAGUS* 


By JOSEPH E. GODARD, M.D.,t and DOLPH McCRAN IE, M.D. 
OKINAWA 


incidentally at autopsy. Varying degrees of 
dysphagia and substernal pain are the most 
common presenting symptoms. Size an d 
growth characteristics of the tumor are the 
most important factors in the produ ction 
of symptoms. Reviews of surgically tr lated 
cases suggest the average size of sympto- 
matic tumors to be 6-8 cm. and tumors 
twice this size are not uncommon. Eso- 
phageal leiomyomas grow slowly and 
usually produce intermittent, insidiously 
progressive symptoms. Occ: sionally, thev 
will encircle the esophagus in a serpentine 
or U-shaped fashion and cause obstructive 
symptoms. Bleeding is not characteristic, 
since the tumor is a predominantly izira- 
mural lesion and rarely causes ulceration of 
the overlying mucosa. 

Malignant Potential. Levomyomas o t the 
esophagus are benign smooth m uscle 
tumors which have little, if anv, tendency 
to undergo malignant degeneration. To our 
knowledge, there has been only 1 report of 
a tumor diagnosed histologically as a “fbro- 
leiomyoma,” which contained a small focus 


LTHOUGH leiomyoma of the esophagus 
is a relatively uncommon lesion, it is 
by far the most frequent benign tumor 
which involves this structure. Moersch and 
Harrington? could find only 44 benign tu- 
mors of the esophagus in 7,459 autopsies 
done at the Mayo Clinic, but 32 (73 per 
cent) of these were leiomyomas. In a series 
of 103 benign esophageal tumors obtained 
equally from surgical and autopsied pa- 
tients, Totten e£ al.” found 46 (45 per cent) 
to be leiomvomas. 

Over soo cases of leiomyoma of the 
esophagus have been reported in the world 
literature to date? but we could find only 
ao instances in which multiple tumors 
existed 2-37 ?. 1^ H 

The purpose of this paper is to report an 
additional case of multiple leiomyomas of 
the esophagus and to review its sahent 
clinical and roentgenographic features. 
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CLINICAL FEATURES 


Age and Sex Incidence. Approxim ately 90 
per cent of esophageal leiomyomas are 
found between the ages of 20 and 60 years. 
The peak surgical incidence occurs in the 
third and fourth decades, indicating that 


ings may 
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symptomatic tumors are confined pri 


easy passage of the instrument past t 
tumor. More typically, a firm submucosal 


marily to early adult and middle life. The 
tumors have a slight predilection for the 
male sex, with some series reporting ratios 
as high as 2:1. 

Location. Approximately 60 per cent of 
leiomyomas occur in the lower third of the 
esophagus, 33 per cent in the middle third 
and 7 per cent in the upper third.” Their 
relative rarity in the upper esophagus re- 
flects its smaller amount of smooth muscle. 

Symptoms. About 5o per cent of patients 
remain asymptomatic—a figure attested 
to by the large number of tumors found 


mass with normal or flattened overlying 
mucosa may be seen to indent the lumen of 
the esophagus. The chief value of esophagos- 


MIO 


VA nS 


traindicated. 

Treatment. Thoracotomy and simple enu- 
cleation is the treatment of choice in the 
majority of cases. Occasionally, 
will be so extensive or adherent às to re- 
quire resection and esophagogastrostomy. 


* 


This is particularly true when the lesion 


* From the Departments of Radiology and Surgery, U. 5. Army Medical Center, Okinawa. 
The views expressed in this paper are those of the authors and do not reflect the views of the United States Army or Department of 


Defense. 
+ Present Address: Department of Radiology, The Medical College of Wisconsin, Milwaukee, Wisconsin. 
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1. Barium esophagograms. (4) "Forked.stream" appearance due to splitting of barium column by 
tumor, nonobstructing narrowed segment, and large smooth retrocardiac mass (arrows) are seen in the 
anteroposterior erect view. (B) Lateral roentgenogram shows 2 large, sharply-demarcated, crescentic 


filling defects with shelving at upper and lower margins. 


involves the esophagogastric Junction. Tu. 
mor recurrence following surgery 
tremelv rare. 


ROENTGENOGRAPHIC FEATURES 


The correct preoperative diagnosis of 
esophageal leiomyomas is great v depen- 
dent upon their recognition by the radiol- 
ogist. Fortunately, these tumors have a 
airly characteristic appearance on barium 
swallow | examination. The roentgeno- 
graphic features of benign intramural tu- 
mors have been described in detail by 
Schatzki and Hawes,'® and by Harper and 
Tiscenco.® 

-lassically, there is a smoothly roundec 
or crescent-shaped filling defect in the 
arium column when the esophagus is 
viewed in profile. Sharp demarcation be- 
tween the tumor edges and the uninvolved 
esophagus is characteristic. sudden 
"step" or "shelf" in the lumen with abrupt 
angulation at the upper and/or lower 
margins of the tumor is frequently seen in 
the lateral roentgenogram. A smooth or 


lobulated companion soft tissue mass 


ing defect can usually be 
demonstrated. The overlying mucosal folds 
may be normal, or, in the case of a large 
tumor may be stretched and flattened, 


opposite the 


Y 


producing a "smear effect," When studied 
en face, the barium column may sometimes 
oe split to either side of the tumor, pro- 
ducing a “‘forked-stream” appearance. The 
esophagus may also appear narrowed at the 
tumor site when viewed ez face, but no 
obstruction to flow of barium is seen. On 
Huoroscopy, esophageal moti ity is normal 
and the soft tissue mass is seen to move 
with the esophagus on deglutition. Calci- 
fication within the tumor mass is unusual 
but has been occasionally reported. 
Ithough barium examination usually 
permits an accurate diagnosis, other diag- 
noses such as esophageal varices, cardio- 
spasm, double aortic arch, pa ‘aesophageal 
hiatal hernia, duplication cyst of the 
esophagus and extrinsic mediastinal tu. 
mors are not uncommonly suggested by the 
radiologist. The most frequent diagnostic 
error made is that of cardiospasm because 
of transient esophageal dilatation and mis- 
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Joseph E. Godard and Dolph McCranie 


he esophagoscope could be passed for only an 3. CALMENSON, M., and Crackrr, O. T. Surgic: 
additional ; cm. beyond the tumor. removal of leiomyomas of esophagus. 4m. 7 
Exploratory thoracotomy revealed a large, é Surg z ree ERE TET u 
firm intramural tumor of the lower third of the + CORNELL, N. W., Sugnapi, W., H., and Suanw 
b : n | orr, J. G. Leiomyomas of esophagus; report of 
esophagus and a smaller second tumor at the : I^ RN P A 
E ; ; . hve cases. Surgery, 1950, 28, 8 
evel of the mid-esophagus, immediately behind 


i n i $. Dittow, B. M., Neis, D. D., and SELLERS 
the pulmonary hilum. The smaller lesion was R. D. Leiomyoma of esophagus. 4m. 5 


approximately 2 cm. above the highest extent 1970, 720, 615-619. 
of the lower lesion and measured 4.6X 1.7 cm. 6. Harper, R. A., and Tiscexco, E. Benign tumor 
The larger lesion serpentined around the lower of esophagus and its differential diagnosis. 
esophagus and measured 11.0X3.3 cm. The Brit. F. Radiol., 1945, 18, 99-107. 
rumors were well-encapsulated and enucleation — 7. Lurpers, H. W., STRANAHAN, A, ALLEY, R. D. 
of both was accomplished without difficu ty. et al. Leiomyomata of esophagus. AMA. 
Histologic examination showed both tumors — _ _-47¢4- Otolaryng., 1958, 67, 587-591. — 
aua : 8. Moerscn, H. J., and Harrincron, S. W. 
to be benign leiomyomas. R A ee EA ite ae 
- 3enign tumor of esophagus. Ann. Otol., 1944, 
53, 800-817. 
9. Rose, J. D. Myomata of esophagus. Brit, p; 
Leiomyoma is the most common solid Surg., 1936, 24, 297— 
benign tumor of the esophagus. 10. Sew VZKLn R., and Hawes, L. E. Roentgeno- 
Although leiomvomas are usua "s logical appearance of extramucosal tumors of 


l . esophagus; analysis of intramural extra. 
tary, multiple tumors occur in about 4 per 


mucosal lesions of gastrointestinal tract in 

cent of cases. general. Aw. J. RHoewrGENOL & Rap. 
A patient with 2 separate leiomvomas of _ THERAPY, 1942, 48, 1-15. E | 

the esophagus is reported and the clinical 15 SCHIEBEL, H. M., and CLeaver, H. DEH. Case 

and. qos tgenographic aves Gl iip. of multiple leiomyomas of esophagus. Am. 


Ji To MM Surgeon, 1955, 27, 1133-1136. 
phagea! lelomyomas are reviewed. 12. Scunue, G. E. Leiomyoma of cardio-esophageal 


" | junction, A.M.4. Arch. Surg., 1962, 65 J42- 
Joseph E. Godard, M.D. 346 i Pme ty cid 
346. 
13. Storey, C. F., and Apams, W. C. Leiomvoma of 
esophagus; report of four cases and review of - 
surgical literature. 4m. F. Surg., 1956, 97, : 
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HE precise anatomic relationships be- 

tween the duodenal loop and the trans- 
verse colon are often of critical importance 
in the roentgenologic interpretation of 
upper abdominal pathology. Their points 
of most intimate relationship represent 
anatomic crossroads between intraperi- 
toneal and extraperitoneal structures and 
thus permit specific localization and diag- 
nosis of a disease process. Because o£ this 
relationship, a lesion originating in one 
may have its major effect on the other. 
Particularly if roentgenologic investigation 
is initiated bv a study which manitests the 
striking secondary effects, the presentation 
of findings may then be very misleading 
until the nature o£ the relationship and the 
primary site are appreciated. 

The purpose of this report is twofold: 
(1) to clarify the intimate relationships of 
the transverse colon, transverse mesocolon 
and duodenum; and (2) to document the 
practical application of these anatomic 

roentgenologic diagnosis of 
of abdominal disease states in- 


y 
these relationships. 
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features in the 


a variet 
volving 
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MATERIAL AND METHOD 


ice for 56 


*. 


placing them in a tank of dry 
hours. They were then cut on a band saw 
in horizontal and sagittal sections of ap- 


proximately 14 inch thickness. The sections 
were studied and photographed and the 
anatomic relationships established. 
Selected clinical cases in which the duo- 
denocolic relationships were involved in a 
'ariety of disease processes were reviewed 
and the roentgenographic changes corre- 
lated with the surgical and pathologic 


findings. 


* From the Department of Radiology, Th 
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JF ic. 1. Drawing showing the root of the transvers 
nesocolon, extending across the infraampullary 
portion o£ the duodenum and the lower border of 
the pancreas. Note the relationships of the anterior 
hepatic Hexure of the colon and of the duode 
jejunal junction. 
son's pouch, the intraperitoneal posterior exten- 
sion of the right subhepatic space. 


ATOMIC D NORMAL 
ROENTGENOGRAPHIC 
FEATURES 


The key to understandi 
he transvers 


planes of reflection 


the insertion @the root 
mesocolon and its 
(Fig. 1). 
Characteristically, the "hepatic flexure’ 
of the colon is composed of 2 curvatures.’ 
The proximal, more posterior one continues 
from the fixed extraperitoneal ascending 
colon and is related to the interior and 
lateral edge of the right kidnev and the 
posterolateral tip of the liver. The 
then passes immediately anteromed 
over the descending duodenum to 
second curve of the hepatic flexure, wh 
is more anterior and superior and is relatec 
to the gallbladder. 
At a point between the 2 curvature: 


nell University Medical Center, New Yo 
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hic. 3. Right paramedian sagittal section at the level 
of the duodenal bulb (DB) and the descending 
duodenum (DD), showing their relationship. to 
the anterior hepatic Hexure (AHF) of the colon 
before it continues ventrally as the transverse 
colon (TC). 7 dashed line indicates the trans- 
mesocolon, 


. Transverse section. through the right ab- 
domen at the level of the duodenal bulb i DB) and 
the proximal descending duodenum (DD). Note 
the intimate relationship of the hepatic flexure of 
the colon (C) at the beginning reflection of the 


transverse mesocolon. ST, stomach: 

bladder; L, iver; K, right kidney. 
the hepatic flexure as the colon is in inti- 
mate relationship to the descending duo. 
denum, it begins to pick up the peritonea 
sling of the transverse mesocolon. The colon 
in this area is then in virtual contiguity 
with the second portion of the duodenum, 
with the very short edge of the beginning 
reflection of the transverse mesocolon pro- 
viding a fascial plane (Fig. 2; and 3). 

The root of the transverse mesocolon, 
after broadly intersecting the infraampul- 
ary portion of the descending duodenum, 


~ 


continues along the anterior surface of the 


hic. 4. Left parasagittal section at the level lateral 
to the duedenolejunal junction. Shown are the 
relationships of the proximal jejunal loops (]) to 
the transverse colon (TC) and its mesocolon 
(arrowheads), coursing along the inferior aspect of 


Im. 
* 


the tail of the pancreas (P). The section is also 
through the spleen (S) and left kidney ( 


+ 


es 


ds 


te 


He 


3v 


E 


saps 


mue 


ene 


vates 
e ul 


EM 


SEE 


" 
i 
XN 
= 
p 


T: 
T mu 


sun 


Ss 





AEE SORES? 
SS 


S UM EENET " 
SENSUS RA S PRSA 2 
treat hy rs 27 
up A S 
(SIUS 
Ls e 
PEDE, 


Ais 
NES NASA a 
e EROR EAE D c 


— T 


poraga 


Pod 
MC 
ge w. 


neni. 


Z: 


ue 


S 


eps 
S 


MA 
s 


a 
ns 


) 
} 


HA 
atic 


>] 


IPFE 


, 
& 


i 


Snr 


= 


eR 


M 


MENS 
MS 





N 


MÀ 
E 


C 


| 


)n 


LI 


t 


xcol 


- 


a 


ni 
E 
l 


EF 


> 


€ 
X 


d 
di } 


W 
I 


c 
3l 
€ 
nun 


1 
a 


t 


. 


mi 


ui 
| 


JE 
ft 


+ 


€ 


a 
i 


1 
c 
C 


tl 
an 
luo 


( 


C 


t 
iin fron 


| 


C 
i 


ie 
in 
lor 


‘| 
d 


a 

C 

n 
^ 


is 


t 


t 
3 
f 


it 
h 
t 


‘ 
K 


Sd 
5 


f 
wd 
mk 


] anc 


* 


IRAM 


i 
on 


H 


i 
M 


EINE 


e 
QW 
inal 
in 
an 


„d 
i 


ST 

heac 

dt 
: 


l 


i 
is 
tr 


r 
16 


il 


€ 


in 


3 


r 
C 


i 
| 


22 


iC 
th 
xdv 
e 
Ct 
f 


Cre 
1, WI 
| 


thinn 


shar 
an 


y 
nd 


ire: 


} 


a 
yf 
IT 


p 
( 
| 
p 
T" 


i 
Su; 


u 
Ra 


Srni E RN SET A EE sea Ne NRE Vives tuque dessetpc tp » 
en 





ex raat T Zeus 7 SREK UMEN tenute EAS jt M eee z , uve " TENE 2 — 
x i i X ee x de: OA SUD NU SNES Ree PES HOE INAS se s URSUS MU QUEE PER Moe a e cuc et LOCUM SRNE E m es 
ie 2 ee 2 2 S D qe DO Qon. RU PRSE Pan * ERAI ENS EX x te Gin ioe 
= c : : : - z SEA eats E 
i den Y OD Vene 
x 
TIN AINE ed S Sieh peat ARAM a vs RoR eh e: ig 
SRM 8s EEO MON RUE 2S dd FPS HPAII s x : OE SEE CS ESS E: s 


Fi 


Morton A, 


6 


hic. 6. Internal hernia into the lesser sac through a larg 
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FEBRUARY, 


erse mesocolon. This is indicated 


by the high position of the loops of small bowel above the normal insertion of the transverse mesocolon 


which no longer determines their contour. (4) Frontal roentgenogram. (B) Prone oblique roentgenogram. 


sent posterior to the transverse colon and stomach. Courtesy of E. 
Medical Center, Syracuse, 


Robert Heitzman, 


forward after its ascending portion at the 
level of the ligament of Treitz to penetrate 
the posterior parietal peritoneum and con- 
tinue as the intraperitoneal jejunum. The 
duodenojejunal junction is then in inti- 
mate relationship to the inferior reflection 
of the transverse mesocolon (Fig. 1; and 
4). It also serves as a useful landmark for 
dividing the body and tail of the pancreas. 

The duodenojejunal junction, fixed by 
the ligament of Treitz, generally main- 
tains its position throughout life at the 
approximate level of the lower border of 
L-1. With progressive laxity of support, 
owever, the duodenal bulb and proxima 
yortion of the second duodenum tend to 
descend with age, most marked in the fifth 
and sixth decades.! ! ss, the posi- 
tion of the root of the transverse meso- 
colon, which separates the peritoneal cavity 
from the lesser sac, can be constantly indi- 
cated on an upper gastrointestinal series by 


ry 


Qa 
a 


a line drawn from the infraampullary seg- 

ment of the descending duodenum to a 

point immediately above the duodeno- 

jejunal junction. This delimits the most 
| 


E 


superior ascent of small bowel loops pos- 
erior to the tr: se colon normally 


y and the 
provide 2 


Jn the right, the colon int 


scending duodenum media 
he boundaries of the posterior intra. 
extension of the subhepatic 


lorison's pouch) anterior to the 


& 


ROENTGEN PATHOLOGIC FEATURES 


DEFECT OF MESOCOLO 


+ 


On occasion, Jejunal loops may normally 


, 


present within the upper abdomen anterior 
to the transverse colon and perhaps the 


=g 


stomach. Cephalad extension of sma 


bowel loops posżerior to the transverse 
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See 


inthe leaves of the transverse mesocolon producing extrinsic noc 
tions upon the des g duodenum. (.4) Prone roentgenogram. Three discrete 

shown (arrows). (B) Right late al projection. The larger, more proximal indentation prc 
anterior aspect of the descenuing duodenum (arrowheads). Note its relationship to the he 


pur 


ysts within the mesocolon leaves bridging the bare are: 


bic. 7. Lymphang! 


- 


^ 


the colon. (C) Diagram of t 
duodenum. 


colon above the line of the root of the trans- EFFECT ON THE DESC 
verse mesocolon in relationship to the de- DES 
scending duodenum and duod enojejunal It is not generally appreciated 


junction indicates a detect of that mesen- changesin the duodenal loop may be secor 
ary to a carcinoma of the hepatic flexure 


tery with internal hermation into the lesser 
the colon.? The virtual contiguity of th 


sac (Fig. 6, ,7 and 5). 
structures and the intervening short fas 
plane of the transverse mesocolon al 
ready spread of an inflammatory oF 


oy, 


ATASSES WITHIN MESOCOLIC E EAVES 


"M. 


; contour of 
the duodenum by a localized abnormality 


` ` 


arising in the origin of the reflections of the 


kon 


transverse mesocolon is shown in Figure 7, 


4-C. The bare area is widest at this site so 


Pathologic alteration in the 
plastic process. The occult nature of carci- 
noma of the right colon is well known and 
the palpation of an epigastric mass may 
lead the clinician to suspect the 


that symmetric growths developing within 
the leaves may impress upon the duodenum 
over a considerable length. The typical 


gastrointestinal tract. In such 
roentgenologic investigation is in 


E», 


an upper gastrointestinal series, d 
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ing change in the descending 
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with extrinsic pressure detects 
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points of pressure, then, are at the immedi- 
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ate infraampullary and the genu locations. 
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tension of colonic carcinoma across the 
mesocolon to the paraduodenal area. GT) Upper 
gastrointestinal series reveals numerous gas-con- 
taining abscess cavities (arrow s) within a mass in 
the area of the head of the pancreas. There is 
edema and distortion of the mucosal tolds of the 
descending duodenum, (B) A subsequent barium 
enema study shows a primary infiltrating car- 
cinoma of the anterior hepatic flexure with a 
pericolonic-paraduodenal abscess. Reproduced 
with permission of the British fournal of Radiol- 
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arged Ivmph nodes and occ: sionally asso- 
ciated gas-containing cavities raises the 
possibilities of such conditions as a pan- 
creatic carcinoma, pancreatic abscess, or 
elomyosarcoma of the duodenum. These 
considerations may be very misleading 
until a barium enema examination is pur- 
sued and the primary site revealed (Fig. 8, 
A and B). After extension of the process 
from the colon to the duodenum, spread 


may occur bevond the limits of the meso. 
colon. 


EFFECT ON THE COLON FRO M A MASS ARISING IN THE 
DESCE G DUODENUM 


It has been shown that the distal hepatic 
Hexure is in Intimate re ationship posteri- 
orly to the descending duodenum. Local. 
ized anterior displacement of this portion of 
the colon then indicates a mass arising not 
in the nearby right kidney or gallbladder 
but specifically in the second portion of the 
duodenum (Fig. 9, A 


M 


and 5). Following 
identification of the displacement on an 
initial barium enema studv, roentgenologic 


investigation can then be immediately 
directed to the primary site. 


INFRAMESOCOLIC EXTENSION OF NEOPLASM 
OF THIRD DUODENUM 


The third portion of the duodenum lies 


retroperitoneally below the root of the 


transverse mesocolon. 


xtension of a mass 


arising in this structure is then revealed on 
barium enema examination bv character- 


| 


stic elevation of the proxim: 


"t 


transverse 


colon (Fig. 104). While this type of dis- 


placement may 


occur secondary to such 


conditions as mesenteric cysts or primary 


retroperitonea 
tion of 


identifica- 
component 


tumors, initia 


this inframesocolic 


should lead to careful in vestigation of the 


E 


transverse duodenum (Fig. 108). 
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t, 


ACUTE PANCREATITIS 


l of the plain film roentgeno- 


rraphic changes associated with acute pan- 


creatitis, while strongly suggestive of the 


diagno 
lleus of the transvers 


see taan 


s, are by no means pathognomonic, 
colon in a pattern 
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Fic. 9. Leiomyosarcoma of second portion of duodenum with large extramural component. 
barium enema roentgenogram shows anterior displacement of the distal hepatic flexure of the colon 


(B) Upper gastrointestinal series then reveals narrowing, large ulceration and mass effect upon the d 
cending duodenum (arro ws) 


approaching the "colon cut-off” sign may easily made with recognition of its 
be seen in a variety of conditions? "Sen-  duodenoco ic boundaries (Fig. 1I 


ine.loop" dilatation of the descending The duodenocolic relationships 


duodenum mav occur secondary to acute further significance in localizing an 
cholecystitis or acute right perinephritis. to the infracolic space, observations w 
However, simultaneous paralytic dilata- may ead to identification of its 


tion of both, secondary to the effects of the origin. Figure 13, 4-C, illustrates 
extravasated enzymes along the shared  scess also re ating to the duodenum and 


^ 
e 


fascial planes, is diagnostic of acute pan- coton in a patient with an automobile lap- 
creatitis (Fig. 11; belt deceleration injury. W 

terior and primarily lateral to the descenc 

ing duodenum in the plane o t Mor 
pouch (Fig. 13.2), it is not until 
mesocolic position is documented t 
source from a ruptured jejunal loop 
ascertained (I 


ABSCESS OF MORISON'S POUCH VS. 
INFRAMESOCOLIC ABSCESS 


^ 


Pee 


The point of juncture between the hepat- 
ic Hexure and its mesocolon inferiorly and 
the descending duodenum medially pro- 


vides 2 of the anatomic boundaries o f Mori- 
son’s pouch. This peritoneal reces 


3 


‘ess Is the DUODENOJEJUNAL JUNCTION: 


posterior extension of the right su bhepatic RELATION TO COLON 


E $^ 


space. Secondary to the pathways of spr (ad The intimate relationship of the duo- 
and localization of acute intraperitoneal denojejunal junction superiorly to the root 


* 


exudates, it is the commonest site of an of the transverse mesocolon as it extends 
intraabdominal abscess.! Distinction of a across the pancreas is of importance in th 
ras-containing abscess of Morison's pouch iden tification of both locally arising pre 


Mus 
c 


rom such conditions in the right upper cesses and remote colonic pathology. 
quadrant as emphysematous cholecystitis, At this level, the mesocolon is generally 


Bae 


a. 


renal or perirenal abscess, liver abscess, and of sufficient length so that the transverse 


an anterior abdominal wall abscess can be colon is considerably anterior, Ít 
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Fre. 11. Acute pancreatitis. The roentgenologic 
finding of associated ileus of the transver 


se colon 
and of the descending duodenum (shown here by 


stasis of barium within the dilate loop) is 
diagnostic of this condition, 
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Itc. 12. Abscess of Morison's pouch. Right later: 


decubitus protection. Margination by the descend- 
ing duodenum (DD) medially and the hepatic 


Hexure of the colon (C) inferiorly and latera ly 


| b | ocalizes the gas and fluid-containing abscess 
IO. Leiomyosarcoma of third portion of the 
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duodenum with large extramural component. C4) 


panie space (Morison's pouc] 
here is gross elevation and displacement of the 

oroximal transverse colon by 
Jpper gastrointestinal series « ocuments the 
changes of leiomyosarcoma ansing in the trans- 


verse duodenum, characterized by 


uicerations and sinus tracts within a lobulated anc 
serpiginous COS; 
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big. 14. Cyst of the posterior parietal peritoneum below the root of the mesocolon. (4) Mild extrinsic 
pressure effect upon the superior contour of the transverse colon (arrows). (B) Gross medial displacement 
of the fourth portion of the duodenum and duodenoleiunal junction, with pressure upon the greater 
curvature of the gastric antrum. 


apparent that minor effects on the distal Bv its relationship to the central lymph 
transverse colon on an initial barium enema nodes. draining the colon, the duodeno- 


study may be shown to reflect a process jejunal Junction mav reflect changes of 


that predominantly involves the ascending Ivmph node spread from a remote carci- 
duodenum or duodenojejunal junction (Fig. noma of the colon. The lymphatic vesse 
rire me om 7 and 5). draming the colon parallel the arterial 


lic. ts. Large calerthed aneurysm of the abdominal aorta 
(arrows). (4) There is mild pressure on the transverse 


colon, but (5) marked medial displacement of the ascend- 


g duodenum and superior displacement of the duodeno- 
rerunal junction. 
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Duodenocolic Relationships 


Vic. 16. Extent of colonic carcinoma shown by demonstration of 
the effect of the lymph node metastases on the duodenojerumi 
junction. (2) Post-right hemicolectomy and ileo-transverse 
colostomy. Anastomotic recurrence. (B) Metastas 
draining central middle colic lymph nodes are shown by the 
pressure effect upon the duodenojejunal junction í 

The mass of the recurrent neoplasm itself has also produced a pad etfect upon the adjacent gastric antrum. 


WD 


* 


supply. The central lymph. nodes he in 
relation to the duodenal loop. Those drain- 


colon are located in the transverse meso- 
colon and near the ascending lett colic 


ing the right side of the colon are located 


near the origin of the superior mesenteric 
artery, in close relationship to the third 
portion of the duodenum. Those draining 


* 


the distal transverse colon and descending 


dA 


Fig. 17. Pressure effect upon the superior contour ot 
the duodenoielunal junction by early carcinoma 


of the body of the pancreas. There is flattening 
and a double contour (arrows). 


~ 


artery which courses /atera/ to the fourth 
portion of the duodenum. 

MeCort? has shown roentgenologically 
that by recognizing changes in the third 
portion of the duodenum from enlargement 
of the central superior mesenteric lym 
nodes in the drainage pathway of the rig 


` 


side of the colon, it mav be possible to de- 
termine the extent of a right colonic carci- 
noma preoperatively or the development of 
lymph node metastases postoperativelv. 

In a similar manner, we have observed 
that involvement of the lymph nodes drain- 
ing the distal half of the transverse colon 
and the descending colon may be revealed 
bv pressure effects upon the /aferaf aspect 


wae ; 


of the duodenojejunal junction. Figure 16. 
4 and B, illustrates an anastomotic neo- 
plastic recurrence at the site of a previous 
ileo-transverse colostomy. Extension | 
clearly shown by the effects of lymph node 
spread upon the lateral contour of the duo- 
denojejunal junction. This change is 
tinct from that produced by a mass arts 
within the adjacent pancreas. This ty} 
cally results in Hattening of the normally 
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of the few truly pathognomonic 
roentgenographic signs is the demon- 
stration of free air in the peritoneal cavity 
following perforation of a hollow abdominal 
viscus. On the average, pneumoperitoneum 
can be demonstrated in approximately 80 
per cent of such cases. Various series have 
reported the incidence of demonstrable 
pneumoperitoneum at anywhere from 7o 
per cent to as high as go per cent, the range 
depending on the : gressiveness 


with 
which the examination is pursued.” 


In ad- 
dition to the usual technique of upright 


and supine or decubitus roe 'ntgenograms of 


the abdomen, together with roentgeno- 
grams of the chest to demonstrate free air 
under the diaphragm, various additional 
techniques have been used including posi- 
tioning of the patient in such a wav as to 
attempt demonstration of an ulcer niche 
in either the stomach or duodenum by en- 
trapped air, or even by the use of water 
soluble contrast media to determine the 
actual escape of gastrointestina al contents 
through the perfora ation.” 

Because of the well known diagnostic 
certainty of free air demonstration, the 
absence of free air in about 20 | 
patients who have a perforation often 
leads to delay in therapy management, 
This may be the case even in those patients 
rho have fairly characteris stic or highly 
suggestive clinical findings. We noted that 


ent of 


although these patients ju symptoms of 


severe abdominal pain, there was almost 
never roentgenographic evidence o£ small 
bowel distention, even when there was ob 
vious perforation. By reviewing all con- 
secutive case: of ruptured hollow viscus 
seen in our hospi tal, we came to the con- 
clusion that the 
ileus was an extremely important finding 
as an additional roentgenographic sign to 


* Presented at the Seventy-third Án ual i g of the Amer 


From the Department of Radiology, 5t eph Mercy Hospit 


pr 


e 


presence or absence of 


, 


ne 


H 


ey 
+ 


lan cR in Ray Societ 
|. Pontia 


confirm a clinical suspicion in the absence 
of demonstrable free air and also as an ac- 
curate guide to the operating surgeon about 
possible complications. 


MATERIAL AND METHOD 


We have reviewed 58 consecutiv 

of perforated hollow abdominal viscus 

served over a 3 vear period. These cases 
were examined with an upright chest roent- 
venogram to give optimal demonstration 
of the leaves of the diaphragm, together 
with supine and u xe roentgenograms 
of the abdomen. More aggressive t€ 

niques were not emploved. For the pur 
poses of this studv, aL iid were reviewed 
to evaluate the presenc 
o and the presence 
- eus. In all cases a diagnosis 


Met 


surgical exploration. 


RESULTS 


The results are summarized in Table 
i, ur and iv. Significant points to be 
are that 48 of the $8 patients in the 
demonstrated a pneumope n toneum, 
an incidence of 83 per cent, indicating 
our demonstration of tree air correspo 
well to the frequency of demo nstration by 
others. It should also be noted that the 


RN with no free air showed no ev 
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Tasie H severe abdominal pains. He came to the hospi- 

ENCE OR ABSENCE OF PNEUMOPERITONEUM tal 16 hours later, at which time roen tgeno- 

grams showed free air under the diaphragm 

No. of patients T: with no other findings. At surgery a perforated 

Pneumoperitoneum Heu: | duodenal ulcer was plicated. There was no evi- 
48 (83 per cent) : 40 nce of peritonitis. Recovery was uneventful. 

No pneumoperitoneum Comment. This is a typical case of uncompli- 

10 (17 per cent) da cated duodenal ulcer perforation. Although 16 

hours had elapsed, there was no ileus. 


Fad 


dence of ileus. Of the 48 patients who pre- Case i. (Fig. 2, Æ and B). A sg year old 


sented with free air, 8 of these demon- female was admitted following 10 days of ab- 
strated ileus of varving degrees in addition dominal pain, loss of appetite and progressive 


à 


to the free air. These 8 patients had either weakness. On admission she was obviously very 
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SPAREN 


Es 
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peritonitis as a complication of perforated Ul with a tempe ature of 102.4 F., cough, and a 
duodenal ulcer or another intestinal source bleed pressure of go/6o. Chest roen tgenograms 
of free air. Fifty-two of the <8 patients showed pneumonia. Roentgenograms of the 


DUM Med v OMM C HM rab q abdomen showed free air but no ileus. Gastro- 
were found to have a perforated duodenal ^ men Showed” CHROME EU X oh 
| n í MEN A grafin studies clearly demonstrated a perforated 
ilcer at the time of surgery. ' of these EEN ; T 
HA ETa EE OF SUr gery Brt yO these ulcer. At surgery the ulcer was plicated. There 


were uncomplicated, but 2 had advanced was no evidence of peritonitis. Recovery v 
peritonitis. The 2 who had complications uneventtul: | ' 
presented with free air and ileus, while the Comment. Case 11 demonstrates an example of 
remaining £o mostly showed free air with perforation which had been present for over a 
some having no free ai r, but none showed week and showed only free air. In the absence 
ileus. Of the 6 additional patients who of peritonitis, there was no tleus. The very long 
presented with ileus, the perforations were time interval was of no significance 
found to be on the basis of bowel obstruc- Case ui. (Fig. 3, Z and B). A 58 vear old 
tion due to inguinal hernia with perfora- female with a known duodenal ulcer and with 
tion, carcinoma of the colon with obstruc- previous episodes of gastrointestinal bleeding 
tion and perforation, perforated sigmoid — was admitted for question of recurrent bleeding. 
diverticulitis, volvulus of the cecum with During hospitalization severe pain and disten- 
perforation, and perforation of a stercora] tion developed. Roentgenograms showed Dias 
ulcer of the sigmoid. It should be also sive pneumoperitoneum and marked ileus. 
noted that there was no correlation between At surgery, duodenal scarring without perto- 


PC a Nin Br dq ., ration was found. The source of the pneumo- 
the duration of symptoms and the presence: 7. 0 T. Ba OP URP irae eae p^ 
ps peritoneum was determined to be a perforated 


or absence of complications. stercoral ulcer of the sigmoid without peritoni- 
tis. 

Comment. Case (1 is an example of perfora- 
tion in areas of the gastrointestinal tract other 
than the duodenum. The different character of 
the intestinal contents might account for the 

Tasrk IH rapid development of ileus 
COMPLICATION “ASE (Fig. 4, 7 and B). A 69 year old 


female with a previous history of duodenal ulcer 
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Case t. (Fig. 1, Æ and B). A 31 year old male 
with a past history of duodenal ulcer suffered 
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No. of | No 
Cases Heus w . 
Panne IV 
Uncomplicated ulcer PRESENCE OR ABSENCE OF FREE AIR 
perforation 
Ulcer perforation with 
peritonitis 
Perforation of other areas | Perforated duodenal ulcer 
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Significance of Heus 
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hours after the onset of 
pain.  Koentgenograms 
showed free air under the diaphragm and 
marked ileus. At surgery, a ruptured duodenal 
ulcer and gene ‘alized Bonon ide were found. 

Comment, Case iv is an example of a perto- 
rated duodenum with peritonitis as a complica- 
tion and ileus. It is interesting to note that the 
time interval was rather short. 


came to the hospital 12 
severe abdominal 


Case v. (Fig. 5). A 32 year old patient with 
severe abdominal pain came to the Emergency 
Room. There was a previous history of ab- 
dominal pain relieved by antacids, but no 
proven duodenal ulcer. Roentgenograms were 
normal with no evidence of free air or 1leus. 
Because of the overwhelming clinical evidence 
suggesting a ruptured duodenal ulcer, explori 
tion of the abdomen was done. Àn uncompli- 
cated ruptured duodenal ulcer was found and 
repaired. 

Comment. Vhis case illustrates the problem 


of diagnosing a ruptured ulcer in the absence of 


such cases 
r rupture. 


free air. The absence of ileus in 
favors the probability of ulce 


DISCUS 


We feel that this review leads to valid 
conclusions for evaluating abdominal roent- 
genograms on a patient with highly sus- 
picious clinical signs of a perforated viscus. 
It is obvious that the best and most sig- 
nificant hnding to diagnose a ruptured 
hollow viscus is the presence of free air.’ 
If there is only free air present, with no 
small bowel findings, the source of the per- 
foration should arise from a perforated 
duodenum. If the clinical findings are 
highly suggestive and there is no evidence 
of free air, the absence of ileus provides 
supporting evidence that a ruptured duo- 
denal ulcer may indeed be present in spite 
of the absence of the best known sign. The 
determination of the next step h here might 
be to proceed directly to surgical repair or 
try more aggressive diagnostic techniques, 
including the use of small 
water soluble contrast material. On the 
other hand, if free air is found and there 
is evidence of ileus, one should be alerted 


SION 


to the probability that the perforation of 


the duodenum is accompanied by peri- 


amounts of 


in Perforated Viscus 


Fic. 5. Case v. Normal study with neither ileus nor 
pneumoperitoneum. Classical clinical picture sug- 
gested uncomplicated perforation of duodenal 
ulcer. 


tonitis or that the source of the air is from 
some other hollow viscus within the ab- 
domen. 

The physiologic basis for the small bowel 
reaction 1s. not completely clear. Frimann- 
Dahl, commenting on the absence of ileus 
in perforated viscus, expressed the opinion 
that most of these patients are seen early 
after the onset of symptoms for roentgeno- 
graphic examination and that nearly all of 
them have hvperacidity because of their 
ulcer disease. He felt that the first bowel 
reaction was a chemical peritonitis which 
takes some time to recede before a bac- 





280 


terial peritonitis can develop. He felt it 
was not until there was bacterial peritonitis 
present that conditions were established 
for extensive paralysis and distention of the 
bowel? The difference in intestinal flora 
should provide a ready explanation for the 
rapid development of peritonitis following 
perforation of the colon. This would explain 
the differences in roentgenologic findings. 
somewhat similar observations were made 
by Ling in evaluating the abdominal find- 
ings in intussusception in children. It is 
interesting to note that in his series in- 
volving a different disease entitv, the 
presence of small bowel distention was also 
a more significant measure of the severity 
of the disease and its complications than 
was the time element involved. 


SUMMARY AND CONCLUSIONS 


1. Fifty-eight cases of ruptured viscus 
are reviewed and analyzed for the presence 
of free air and small bowel ileus. 

2, Eighty-three per cent of these cases 
showed evidence of free air. 

3. The findings would indicate that the 
presence of free air in the absence of ileus 
is almost always on the basis of a ruptured 
duodenal ulcer. The absence of free air 


Eugene J. Keeffe and Raymond A. Gagliardi 


FEBRUARY, 1973 


and the absence of ileus with good clinical 
findings should increase the probability of 
a ruptured ulcer. The presence of free air 
with ileus indicates that the source of per- 
foration is usually not a ruptured duodenal 
ulcer, but some other abdominal hollow 
viscus. If the source of perforation is a 
duodenal ulcer, the presence of ileus in- 
dicates a complication of the perforation. 


Eugene J. Keeffe, M.D. 
Department of Radiology 
St. Joseph Mercy Hospital 
goo Woodward Avenue 
Pontiac, Michigan 48053 
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BRONX, NEW YORK 


YMPHOSARCOMA of the colon is a 
distinctly uncommon entity whether 
representing a site of primary involvement 
or a manifestation of a diffuse systemic 
disorder. Despite its rarity, there are certain 
— phic features which should 
gest the diagnosis to the radiologist. The 
fuse, polypoid presentation of colonic 
sies arcoma has been the subject of 
previous reports.?? However, less well ap- 
preciated are the patterns bi Iv mphosar- 
coma in the adult that produce roentgeno- 
graphic changes simulating other, more 
common diseases of the colon. 

It is the purpose of this report to illus- 
trate and describe the various modes of 
lymphosarcoma of the colon as demon- 
strated bv barium enema examination. 


BACKGROUND 


By 1960 more than soo malignant lym- 
phomas of the large and small intestine had 
been reported. Although systemic lym- 
phoma is a common disease entity, colonic 
involvement ts rare.’ Rosenberg ef al.* were 
able to collect 1, 269 c ases of lymphoma of 
all histologic varieties and report ne colonic 
involvement in only 84. Probably less than 
o.§ per cent of all colonic malignancies are 
Iymphosarcomas. 

Glick and Soule? were able to cite 39 
cases of primary colonic lymphomas in the 
world literature and contributed 27 addi- 
tional cases from their experience at the 
Mayo Clinic up to 1966. Subsequently, 
Wychulis ef al.’ reported 69 cases of lym- 
phoma of the colon from the same institu- 
tion, covering a period of $7 years. They 
concluded that the roentgenographic fea- 
tures of primary and secondary Ivmphomas 
were indistinguishable. Barium enema ex- 


amination demonstrated a lesion in go 
vent of their cases. 


14 IE) 
pei 


akosi comede is dic tated by which lavers of 
the bowel wall are diseased. The lamina 
propria layer, that portion of the mucous 
membrane just below the epithelium, con- 
tains scattered lvmphatie tissue. Disease 
in this region ae a mucosal pattern 
of lym phosarcom a. Lym phatic nodules are 
also present deep in the RUDIPUEOST and 
may extend into the serosal layers as wel 

Finally, large mesenteric masses are fre- 

quent findings in this entity. 


lic. 
suds” 
lanty 
colon. 


The barium filled colon presents : 
appearance. Also, note the mucosa g 
at the inferior margin of the transver 


i 
1 
i 
i 


* Presented at the Annual Spring Conference of the New York Roentgen Society at the Waldorf Astoria Hotel, New York, New 


York, April 27-29, 1972. l 
From the Department of Radiology, 


Montefiore Hospital and Medical Center, Bronx, New York, 





Fepeuas 





Fic. 2. (Z and B) Barium and air contrast study of the rectosigmoid colon shows numerous polvpotd lesions 
with frank mucosal infiltration. 








Lymphosarcoma of the colon is twice as ROENTGENOGRAPHIC FINDINGS 
common In men as in women. Its clinical The distinctive roentgenographic pat- 


presentation is usually nonspecific with 
abdominal pain, weight loss, mass or bleed- 
ing as the principal features. Intussuscep- 
tion, producing signs and symptoms of 
colon obstruction, is an uncommon feature 
in adult lymphosarcoma. Chronic ulcera- 
tive colitis has been described as a predis- 
posing condition in several adult patients. 


terns of colonic lymphosarcoma reflect the 





Fic. 4. A bulky mass is seen to extend over a long 


lic. 3. Simultaneous ileal and colonic lymphosar- segment of the colon. A large ulcer is shown at the 
coma is observed at the barium enema examina- proximal extent of the lesion. (Courtesy of Dr, 


tion. (Courtesy of Dr. Alexander Belman.) Leonard Barris.) 
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lic. 7. (A and B) A stricture i 


ileum, the diagnosis of lymphosarcoma is 
almost certain (Fig. 3 

solitary polypoid masses were not ob. 
served in this group of patients. However, 
bulkv, irregular masses extending over a 
long segment of colon, and associated with 
angular, often large ulcerations, present 
roentgenographic picture of a neoplastic 
process in [d with the diagnosis of 
lymphosarcoma (Fig. 4). This is the pattern 
which is commonly seen in the stomach and 
small bowel. 

Submucosal nodules or "thumbprints" 
are the hallmark of several types of colonic 
diseases. Intramural hemorrhage and gran- 
ulomatous inflammatory disease are the 
most common entities causing such defects 
through a long segment of colon. The 
"thumbprinting" of intramural hemor- 
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s seen at the distal transverse colon. Postevacuation roentgenogram 
shows a slight mass effect a mucosal alteration. ( 


(Courtesy of Dr. Bernard Epstein.) 


rhage and edema, whether secondary to 
arterial ischemia or a b leeding diathesis, 
relatively uniform in its size and eu 
tion. In contrast, the submucosal form of 
colonic. lymphosarcoma produces more 
structural alteration in i bowel wall, 
resulting in a more disorganized pattern 
(Fig. 5). In addition, haustral markings 
remain rigid and thickened--another find- 
ing consistent with submucosal disease 
(Fig. 6, 4 and B). Skip areas and fistulae 
are not features of large bowel lympho- 
sarcoma. 

When the colonic wall is involved in a 
plaque-hke" fashion, a circumferential 
narrowing of the bowel lumen is observed. 
In this form there is surprisingly little exo- 
phytic mass. The mucosa is seen to remain 
intact on the postevacuation roentgeno- 


bic. 9. Gf and B) Colonic obstruction on plain him roentgenogram is secondary to an annular constricting 
lesion in the descending colon. 
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especially reticulum cell sarcoma, produce 
this appearance not infrequently and may 
result in colon obstruction (Fig. 9, £ and 


B). 


SUMMARY 


Lymphosarcoma of the colon is an un- 
common disease entity. The roentgeno- 
graphic findings which have been most 
helpful in differentiating lymphosarcoma 
from other colonie disorders include the 
presence of: diffuse nodular lesions with 
irregular margins, the latter suggesting in- 
filtration of the bowel wall; bulkv ulcerat- 
ing masses extending over a long segment 
of the colon; an association of nonuniform 
submucosal nodules and marked haustral 
thickening and circumferential narrowing 


of the colonic lumen with intact mucosa. 

Finally, any colonic lesion in a patient 
with known systemic lymphoma is suspect 
for being lymphosarcoma of the colon, 
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ANGIOGRAPHIC FINDINGS IN VILLOUS TUMORS 
OF THE COLON* 


By PEDRO OLAFSSON RIBA and ANDERS LUNDERQUIST 


LUND, 


N the last 10-15 years increasing interest 
has been devoted to the villous tumors 
of the colon, and many reports on their 
incidence, distribution, clinical findings, 
pathologic-histologic features and roent- 
genologic n on n studies have 
eview of the radio- 

logic qus n Wb: has so far failed 
to show any E case of villous tumor 
demonstrated angiographically. Therefore, 
it was thought eee to report 1 case 
of solitary villous tumor of the rectum and 
another case of villous tumor occurring to- 
gether with a malignant lesion in the as- 
cending colon, to describe the angiographic 
findings, to correlate their pattern with the 
roentgenologic data given by conventional 
barium enema examination and with the 
histo-pathologic picture, and to discuss the 
value of the angiographic examination 


from a differential diagnostic point of 


view. 

The appearances of a typical villous tu- 
mor on routine barium enema examina- 
tion are quite characteristic, and have 
been amply described, * almost allowing 


for spot diagnosis. The lesion reveals itself 


as a broad-based, poorly demarcated poly- 
poid mass with the barium fluid insinuat- 
ing as thin linear streaks between the folds 
and villi of the tumor, giving its surface a 
typical feathery pattern best seen on the 
postevacuation roentgenogram and on 
double contrast barium enema roentgeno- 
grams. No ulceration or signs of infiltration 
are seen, and the tumor-bearing part of the 
colonic wall shows some degree of variabil- 
itv in shape with filling and emptving. 
Tumors with classic patterns are mostly 
located in the rectosigmoid, 8 their v illous 
surface turning more polypoid and pre- 


SWEDEN 


sitet ode in rs mm pos tumor MUN T he 
occurrence of malignant lesions in associa- 
tion with a villous tumor is 1 M ASA à as 
high as about one-quarter of patients." 

The villous tumor of the colon is a po- 
tentially malignant lesion, and values of 
malignancy on serial section in clinically 
benign villous tumors ranging between 20- 
69 per cent have been given.” Dibetlts 
to demonstrate a malignant villous tumor 
on biopsy ha s been stressed, with a false 
negative diagnosis in up to 23 per cent ot 
the cases? Serial sections through the 
tumor are imperative for the accurate 
evaluation. The presence of invasive can- 
cer in a villous tumor cannot be excluded 
by the * gross "ap p rectal palpation 

examination, nor bw 
23 001 roentgen procedures s. Some 
criteria for differentiating benign and 
malignant tumor have been put forward. 
Persistent narrowing of part of the bowel 
lumen, ulceration, and a rigid irregular 
contour are signs pointing to po ossible 
m align ancy. Some authors, however, find 
the size of the lesion the only reliable ¢ri- 
terion: the larger the lesion, ae cher the 
incidence of malignancy. Small tumors are 
said to have a higher percentage of malig- 
nancy, when situated above the peritoneal 
reflection, with a greater tendency to 
metasta size to regional lymph nodes and 
the liver.“ 

The lini: | symptoms and signs are 
fully known, ranging from vague abdom- 
inal discomfort with more or less loose 
mucus stools with or without rectal bleed- 
ing, to profuse discharge of large amounts 
of mucus and great fluid loss leading to 
bizarre examples of electrolytic imbalance.’ 


H 
| 


* From the Department of Diagnostic Radiology (Director: Prof, Olle Olsson), University Hospital, Lund, Sweden. 
Supported by a grant Nr B72- 23X-521-08 from the Swedish Medical Research Council. 


287 





288 


A small percentage of patients are symp- 
tom-free and quite a few tumors are found 
incidentallv. 

The histologic appearance of the villous 
tumor will not be discussed in this com- 
munication. 


REPORT OF CASES 


Cask 1. A 64 year old male was admitted to 


Pedro Olafsson Riba and Anders Lu nderquist 
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and mucus, but denied diarrhea, bleeding, pain 
or weight loss. The past historv revealed noth- 
ing ot Interest. 

Physical examination was unremarkable and 
laboratory studies were within normal boun- 
daries. 


Fic. 1, Case 1. (4) Air contrast study of the 
rectum shows a villous tumor with the 
classic roentgenographic pattern. (B) A 
moderately dilated hemorrhoidal artery 
is feeding the highly vascular tumor. (C) 
There is early filling of the dilated veins. 





Villous 


Q 


Fig. 2. Case u. (4) There is obstri 
barium enema examination. 


eee Eu mom of the colon Snowe a 


terior wi n of es rectum. T M tumor Ban à very 
irregular surface, with the barium extending 
into the tumor in linear streaks giving the 
lesion the characteristic feathery pattern of 
villous tumor, and was demonstrated on double 
contrast examination (Fig. 
ulceration were seen, and the wz vall of the rectum 
showed no evidence of Eu. 

Angiography of the inferior mesenteric artery 
revealed a dilated superior hemorrhoidal 
artery feeding the richly vascularized tumor 
which was intensely stained in the capillary 
phase. The smaller arteries in the center of the 
tumor were slightly irregular, but no tumor ves- 
sels were seen. The draining hemos 
veins were greatly dilated and filled earlier 
than the veins from the sigmoid (lig. 1, B and 
Ch 

Two out of 3 rectal examinations, including 
sigmoidoscopy, failed to disclose the extremely 
soft, pale and yielding tumor located about 4 
cm. high in the rectum. Incisional biopsy 
showed the characteristics of a villous tumor 
without signs of malignancy. 

At surgery a villous mass, soft and pliable, 
about ¢ cm. in diameter, was found in the pos- 
terior wall of the rectum. An abdominoperineal 
resection was performed with an uneventful 
postoperative course. 


Tumors of the 


1.7). No signs of 


Colon 


iction to the passage of the contrast medium in the ascenc 
(B) Small bowel roentgenogram reveals 


a stricture in the ascending 


The pathologic report was that of a villous 
adenoma with primarily exophytic growth, a 
moderate degree of atypia without signs of ex- 
tension of the tumor beneath the muscularis 
mucosae or evidence of malignant transforma 
tion, 

The patient, now 6 vears after the operation, 
is doing well with no signs of recurrence of th 
tumor. 

Case 1. A 53 year old male had complained 
of ae sid some ill-defined pain in the 
abdomen and weight loss for 2 months. Labora- 
tory examination disclosed severe anemia. The 
patient denied anorexia; he had no blood or 
mucus in the stools and no constipation. 

Roentgen examination of the colon showed a 
filling defect in the proximal part of the ascend- 
ing colon, just beneath the hepatic flexure, > with 
obstruction to the passage of the contrast med- 
ium. The filling defect had a slightly polypous 
upper boundary. After a barium meal a large 

stricture was seen in the lower segment of the 
ascending colon, Other parts of the colon were 
difficult to interpret because of large quantities 
of fecal contents (Fig. 2, 4 and B). 


different tumors in 


showed 2 
colon. The more distal tumor, pr to 
hepatic Hexure, was highly vascular with 
tinct contrast stain in the c capillary phase 
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. (C) Superior mesenteric angiography. Arterial phase. Irregular, dilated arteries are visible in the car- 


cinoma of the lower part of the ascending colon. There are slightly dilated and tortuous arteries in the vil- 


lous tumor in the upper part of the ascending colon. 


(D) Venous phase. Irregular, dilated veins are seen in 


the carcinoma. Fhere is dense accumulation of the contrast medium in the v ee tumor and a small num- 


ber of slightly irregular veins, 


early filling of the mesenteric veins. Although 
some arteries and veins were slightly irregular, 
no tumor vessels could be seen. The more 
proximal lesion showed fewer, but much more 
irregular arteries with early Ailing of the drain- 
Ing veins, but no contrast accumulation in the 
capillary phase (Fig. 2, C and D). 

No attempt of differential diagnosis was made 
from the angiography at the time of examina- 
tion and the lesion as a whole was labelled as an 
adenocarcinoma of the colon. Celiacography 
showed ill-defined arterial changes compatible 
with metastases of the liver. 

Surgical exploration revealed a tumorous 
lesion about 6 cm. in diameter in the ascending 
part of the colon with a smaller tumor a little 
more distal, close to the hepatic flexure. Meta. 
stases were palpated in the liver. Colectomy 
and 1leo-rectostomy were performed. 

The surgical specimen disclosed a cauli- 
Hower-like, 4-5 cm. large polvpous tumor in the 
upper part of the ascending colon. Four to 4 
cm. below this was another broad-based tumor 
about § cm. in diameter with a slightly poly- 
pous surface. In the transverse and desc ending 
colon, multiple polyps up to the size of a walnut 
were found. Furthermore, a 2X2 cm. polypous 


tumor and a 3X2 cm. large tumor infiltration 
were disclosed in the sigmoid. 
The final pathologic report of the uppermost 
tumor in the ascending colon was a noninfil- 
trating villous tumor with moderate cell atypia. 
The lower tumor was an adenocarcinoma partly 
infiltrating all layers of the wall of the bowel. 
The polyps i in the transverse and descending 
colon were all benign. The smaller polyp in the 
sigmoid showed evidence of malignant trans- 
formation and the larger tumor proved to be an 
adenocarcinoma extending to, but not pene- 
trating, the muscularis mucosae. 


DISCUSSION 

As already stated, the gross appearance 
of a villous tumor mav be quite variable. 
As a general rule, tumors lying in the 
lower part of the colon have a more villous 
pattern, whereas tumors located more 
proximally in the right colon are more 
polvpoid. Exceptions to the rule are, how- 
ever, common, as pointed out by e 
authors.? Our reported villous tumors were 
located on opposite extremes in the colon, 
the rectal lesion showing all the charac- 
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teristics of a typical villous tumor on con- tumor. vesscis and arteriovenous shunts 
ventional barium studies, in fullagreement have not been demonstrated. In cases 
with previously reported cases. Based on regional enteritis the arteries are likewise 
size B rhe lesion one could have expected dilated, may show lumen irregularities and 
malignancy. The angiography, however, a typical right angled bifurcation. The 
showed dilated arteries es a the veins from the lesion fill early with con- 
tumor, but no newly formed tumor vessels trast me dium of high concentration. 

were seen. Some of the arteries within the 

tumor showed small lumen irregularities. SUMMARY 

In a poorly vascularized ac enocarcinoma T 
of the colon this may be the only Sien o i 
malignancy at angiography 

cular adenocarcinoma, how even. will a 
rays show tumor vessels in association 
with lumen MUN of the arteries. 
The lack of tumor vessels in the hyper 
vascular tumor may suggest a Way of 
differentiation. In our Case 1 no traces of 
malignant transformation could be seen 
a fact confirmed by the pathologist's re- anders pudet MD: 


wo cases of benign villous tumors of 
the colon, in which selective mesenteric 
angiography was performed, are described. 

The findings were somewhat different 
from those reported in other benign and 
malignant tumors of the bowe 

Information obtained from both 
ventional barium studies and angiogt 
examination may suggest the diagnos 


Dum 
i 


port. The gross appearance of the lesion in Department ol Dacit e Rado 
the right part of the colon could not be de- — University Hospital 
termined from the routine barium exam- 

ination, neither did angiographic studies 


give a relevant clue as to the nature of the REFERE)? 


tumor which was simply labelled as | p 
adenocarcinoma. Retrospec tive y, the an- adenoma or villous tumor of rectum and colon 


cox, H. E., and EisgNBERG, 8. W. Papillary 


fae 


ferent patterns: one tumor was Very richin 2. Barkemay, W. H. Villous adenoma of 
vessels, some with slight irregularity and roid and sigmoid c "adio! 
intense opacification late In ‘the arterial ee 
phase together with early filling of the 
draining veins; the other : : adenomas ot rectosi MEMO TM 
vascularized and the arteries. within cenct., Rap. THERAPY 
tumor were much more irregular, there was 
only faint accumulation of the contrast 
medium in the tumor during the capillary 
phase, and irregular veins were carly fled s Rave, J.J and Brace, D. G. 
with contrast medium indicating arte TIO- Sr ic and od ee 
E lenomas of colon. Kad 

venous shunting. 

From the point of view of | differentia OLSON, e Go ii 
diagnosis, 2 other pathologic conditions in ades col colon; 
the colon can be similarly evaluated by AM.A. Arch. Surg., 1969, 
angiogr aphy: carcinoid tumors anc in- Teren, R. E., Davis, W. C., Winsos, W. J., and 
ammatory lesions. The carcinoid tumor is Orsow, R. ÒO., Jr. Roentgenogr aphie diagnosis 
also supplied by dilated arteries which | i y dd of colon. Am. J. ROENTG) 
show an irregular lumen and distribution : uet PN M 
within the tumor, and the surrounding Woir, B. S. Roentgen diagnosis of villous t 


giography, however, reve: ed cle: iss 2 dif. lun. Ss. joco dou. TOS! 
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small arteries often form a stellate pattern of colon. Am. J. Roenrcenot., Rap. 2 M 
ecause of shrinking of the tumor, although & NucLEAR MED., 1960, 84, 1093-1104. 
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COLONOSCOPY AND DOUBLE CONTRAST BARIUM 
ENEMA EXAMINATION IN CHRONIC 
ULCERATIVE COLITIS* 

Hy R, R. G. WARWICK, B.Sc., M.B., Cu.B., M.R.C.P.(U.K.),t M. D. SUMERLING, B.Sc., M.B., 
Cn. B., MRCP. FR.C.P.E., F.F.R., D.M.R.D.t H. M. GILMOUR, M.B, Cu B.$ snd 
D. J. C. SHEARMAN, Pa.D., M.B., Cu.B., F.R.C PE} 


EDINBURGH, SCOTLAND 


HE barium enema examination is the 
usual means of assessing the extent and 
severity of ulcerative disease of the colon. 
Correlative studies of the roentgenographic 
and pathologic features carried out on 
colectomy specimens? show that roent- 
genology often underestimates both the 
extent and the severity of the disease pro- 
cess. Colonoscopy, with biopsy of the colon, 
provides a method of studying this problem 
more systematically. Earlier instruments 
presented some problems, but with the 
Olympus CFLB instrument it is usually 
possible to examine the whole colon. 
In the present correlative study, 11 pa- 
tients, 10 of whom had moderate to severe 


ulcerative colitis or proctitis of at least 5 
vears' duration, were examined bv double 
contrast enema and by colonoscopy with 
biopsv. 


MATERIAL AND METHOD 


Colonoscopy was carried out using the 
Olympus CFLB instrument which can be 
passed to a maximum distance of 18 $ cm. 
from the anus. 

Eleven patients were examined by colon- 
oscopy, all but 1 of whom had had ulcera. 
tive colitis or proctitis of varying severity 
for at least ç years. Colonoscopy was under- 
taken during clinical remission. Prepara. 
tion for the procedure consisted of a low 
roughage diet for the previous § days, 2 
“Senokot” tablets 48 hours and 2 further 
tablets 24 hours beforehand, and 2 colonic 
lavages on the morning of colonoscopy, 

The premedication was Phenoperidine 
2 mg. and Droperidol to mg. intravenously 
for a normal male adult, the dosage being 


T 


reduced appropriately if indicated. The 
instrument was passed with the patient in 
the left lateral position and after the sig- 
moid colon had been negotiated, the patient 
was placed in the supine position for the 
rest of the examination. It was essential to 
carry out the procedure with roentgen-ray 
screening facilities available. Occasionally, 
this helped with the negotiation of acute 
bends but it also enabled the tip of the in- 
strument to be precisely located for re. 
cording purposes, especially during biopsy. 

Systematic biopsy specimens of the colon 
were taken during the examination using 
flexible biopsy forceps with 2 hemispherical 
blades each 1.5 mm. in diameter, 2 to 3 
biopsy specimens being obtained from each 
of the ascending, transverse, descending 
and sigmoid colon. Sometimes it was not 
possible to biopsy the proximal bowel, be- 
cause several acute bends in the instrument 
prevented advancement of the biopsv for- 
ceps. Biopsy specimens were also taken 
trom areas of interest such as acute ing am- 
mation and polyps. The bio psv specimens, 
which measured 1-2 mm. in diameter, were 
postfixed in formal sublimate after initial 
fixation in 10 per cent formal saline. Fol. 
lowing processing and embedding in wax, 
sections cut at several levels through the 
biopsy specimen were stained with hema. 
toxylin and eosin. 

All patients underwent a barium enema 
examination within 2 to 3 weeks of the 
colonoscopy, and during this interval it was 
ascertained that there was no change in the 
clinical status. The patients were prepared 
by instilling 1 liter of warm saline contain. 
ing 3 gm. of Veripaque into the colon 1 


* From the Gastrointestinal Section of the University Department of Therapeuties,t and the University Departments of Medical 
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hour beforehand. This results in colonic 
emptying and once the patient was com- 
fortable, barium sulphate in warm water 
(4 parts Micropaque* to 1 part water) was 
allowed to flow just be eyond the 2 


eaa a T a connection vidi the pa- 
tient still on the table. Air was then in- 
jected carefully until the cecum was filled 
and an extensive series of double contrast 
films was exposed in the erect, supine and 
prone positions. 


RESULTS 


In 3 patients with ulcerative colitis of 


moderate severity involving the sigmoid 
and descending colon and the distal trans- 
verse colon roentgenologically, visual evi- 
dence of involvement of the same extent 
was obtained and was confirmed by biopsy. 
These patients are not discussed further. 

Three patients with longstanding proc- 
titis but no roentgenologic evidence of more 
proximal involvement were shown to have 
normal mucosa visually as far as the proxi- 


mal transverse colon, but biopsy showed 


mild inflammatory changes such as slight 
edema and some increase in cellular infil- 
trate. In addition, several biopsies showed 


* Damancy & Co. Ltd., Ware, Herts., England. 


Fic. 1. “Mild” histologic changes in the colon (X90). 
There is congestion and edema of the lamina pro- 
pria with a slight increase in the number of poly- 

morphonuclear and plasma cells. There is a reduc- 
tion in the number of crypts, but the epithelial 
changes are not marked. 


Vic. 2. Biopsy from UE COL b X go). AN. 


features indicative of mucosal atroph ha 
consequent upon repeated episodes of « 
litis, such as reduction in the number Ht 
crypts, separation of the crypt bases from 
the muscularis mucosae and paneth cell 
metaplasia (Fig. 1). For comparison, a 
biopsy from a normal descending colon is 
Pod in Figure 2. Another patient with 
roentgenologic and visual evidence of ine 
volvement of the sigmoid colon alone was 
also shown to have mild histologic changes 
extending to the transverse colon. 

The 4 remaining patients are deta 
below. The extent of involvement ot 
colon in these cases is illustrated diagram- 
matically in Figure 3. 


PATIENT 1 (m PN aged n pene Thisr 
developed symptoms 13 years ago, put 
diarrhea has been minimal for the past 3 

A double contrast barium enema examina 
(Fig. 4) showed deformity of the cecum dnd 
considerable involvement of the ascending and 
transverse colon as far as the splenic flexure 
with loss of haustral pattern and definite mu- 
cosal change. 

| ent was passed to 
the cecum where the mucosa was seen to bein- 
flamed and edematous. These changes co 
tinued to the hepatic flexure but from that 
point distally the appearances were virtually 
normal, the only finding being scattered areas 
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Patient 3 


Fic. 3. Extent of colonic inflammation as assessed by 


roentgenology, colonoscopy and biopsy. 


of minimal inflammation. Biopsies showed mod. 
erate inflammation in the cecum, ascending, 
transverse (Fig. s) and proximal descending 


colon and mild changes in the distal descending 
colon. 


Patient 2 (male, aged 66 years). This pae 
tient’s first symptoms developed 11 vears ago 
and for the past 4 vears they have been low 
grade with up to 4 soft motions per day and oc- 
casional blood and slime. 

Barium enema examination showed involve. 
ment of the sigmoid and descending colon 

Colonoscopy revealed themucosaof the cecum 
and ascending colon to be normal, but the 
mucosa of the whole of the transverse colon 
showed numerous areas of slight hemorrhage 
and exudate and these changes persisted in the 
descending and sigmoid colon. Biopsy of the 
ascending colon was not possible, but in other 
areas the changes were those of chronic ulcer- 
ative colitis (Fig. 6). 


s developed 13 vears ago and 
have at times been of considerable severitv. 
Double contrast barium enema examination 
showed typical changes of chronic ulcerative 
colitis extending from the hepatic flexure dis- 
tally (Fig. 7). 
At colonoscopy the cecum and ascending 
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colon were found to be inflamed and inflamma- 
tion persisted throughout the rest of the colon. 


At the hepatic flexure there was an area covered 


by large fleshy pseudopolyps and there was a 
similar area at the splenic flexure. Multiple 
biopsies confirmed the presence of chronic 
ulcerative colitis throughout the colon. 


Patient 4 (male, aged 43 years). This pa- 
tient was shown to have proctitis 13 years ago. 
He responded well to treatment with oral sala- 
zopyrine, and topical and systemic steroids, but 
had an exacerbation 7 vears ago and since then 
has run a chronic course requiring intermittent 
corticosterolds. 

The double contrast barium enema examina- 
tion was entirely normal. 

At colonoscopy, which was carried out as far 
as the hepatic flexure, no evidence of colitis was 
found. There were, however, about 40 small 
polyps in the descending colon, most of which 
did not exceed 3 mm. in diameter. Mucosal 
biopsies showed evidence of mild but definite 


flammatory cell infiltration). 


Fic. 4. Patient 1. Deformity of the cecum. Loss of 
haustral pattern and definite mucosal change in 
ascending and transverse colon. 





Chronic Ulcerative Colitis 


DISCUSSION 


The recent technique of colonoscopy 
allows direct examination of the colonic 
mucosa and also permits biopsy in selected 
sites of the colon, This has given the oppor- 
tunity of examining the colon in relatively 
well patients-~particularly those in remis- 
sion. The procedure is not difficult in pa- 
tients with chronic ulcerative colitis be- 
cause shortening of the colon tends to 
obliterate the normal acute bends, espe- 


* 


cially in the sigmoid. 

The present study demonstrated that 
roentgenology underestimated the extent M ee d 

as CLEA GM i infiltrate of poly morphonuclear and 

and severity of the disease in 8 out of 11 aie ma pron pad td 
patients. For example, patients thought to tion. Goblet cell depletion and pane 
have proctitis alone may have biopsy evi- plasia are observed in the dee 
dence of involvement in the descending 
colon. In other patients, moderate visual | cending colon. In Patient : with 
and biopsy changes were present in a roent- logic involvement of the right and trans- 
genologically normal transverse and as- verse colon, biopsy showed a p 


Fic. 6. Biopsy from hepatic flexure 


ri 


he 


is thus possible that some case 
mental” or right-sided colitis h 


tive colitis in the whole colon. 


Fig. c. Biopsy from proximal transverse colon (X 96. 
This shows a heavy infiltrate of plasma cells and 
polymorphonuclear cells with diminution both in l : l igi 
the number of crypts and in their goblet cell popu- Fie. 7. Patient 3. Extensive changes of ulcer: 


y". 


lation. colitis extending distally from the hepatic flexure. 
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A study of cases treated by colectomy? 
also demonstrated the limitations of roent- 
genologic assessment of the colon in ulcera- 
tive colitis. Severe mucosal changes tended 
to be masked bv the presence of debris in 
the colon. On the other hand, roentgenol- 
ogv can demonstrate loss of haustra and 
the presence of narrowing due to fibrosis 
which are difficult to assess visually at 
colonoscopv; for example, the transverse 
colon in Patient 1 appeared almost normal 
visuallv, but both roentgenologv and bi. 
opsy showed severe involvement. Thus, 
to some extent, the techniques are comple- 
mentary. 

In the present study, colonoscopy dem- 
onstrated other features which were not 
seen on the roentgenologic study. In Pa- 
tient 3, pseudopolyps were present in 2 
areas and in Patient 4 the descending colon 
had many tiny polyps. In common with 
others, we have found that pseudopolyps 
are more difficult to demonstrate on double 
contrast studies, compared to conventional 
enema techniques. Thus colonoscopy can 
often detect small, localized lesions which 
may remain undetected by the double con- 
trast enema examination. The ease with 
which the mucosa can be directlv inspected 
and biopsied should provide an important 
indication of the development of malig- 

nancy in those patients with longstanding 
colitis, particularly if the premalignant 
changes in the rectum noted bv Morson 
and Pang‘ can also be demonstrated in the 
colon, although in the present group of 
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patients such changes were not seen in the 
manv colonic biopsies. 


SUMMARY 


Eleven patients, 10 of whom had ulcera- 
tive colitis or proctitis of at least 5 years’ 
duration, were examined by double con- 
trast enema and by colonoscopy with mul- 
tiple biopsies of the colonic mucosa. 

Roentgenology underestimated the ex- 
tent or severity of the disease as assessed 
by biopsy in 8 out of 11 patients; for ex- 
ample, in 1 patient with roentgenologic 
evidence of involvement of the ascending 
and proximal transverse colon, biopsies 
showed a total colitis. In 2 patients, colon- 
oscopy detected pseudopolyps and polyps 
which were not revealed by the double 
contrast barium enema examination. 


M. D. Sumerling, B.Sc., M.B. 
Department of Medical Radiology 
University of Edinburgh 


The Royal Infirmary 


Edinburgh EM 39 YW, Scotland 
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GENITOURINARY COMPLICATIONS OI 
;RANULOMATOUS BOWEL DISEAS 


By R. J. BAGBY, M.D., J. L. CLEMENTS, Jr, M.D., J. W. PATRICK, M.D. 


ROGERS, M.D., and H. S. WEE x M.D. 


ATLANTA, GEORGIA 


EGIONAL enteritis (Crohn's disease) 

may frequently be associated with 
genitourinary complications; an incidence 
of 4-10 per cent has been reported.!' 5 Cer- 
tain of these complications, such as intes- 
tinal-urinary fistula anc psoas abscesses, 
vave long been recognized. Others, such as 
ureteral obstruction and nephrolithiasis, 
rave only recently been emphas ized. dn 
most instances, these complications occur 
in patients s whose granulomatous intestinal 


disease is rather severe and of fairly long 
duration. Under these conditions, the in- 


Nee 


testinal involvement may dominate the 

inical picture to such an extent that geni- 
tourinary complications may not be recog- 
nized unless specially se: wched for. On the 


other hand, if genitourinary involvement is 


the initial mode of patient presentation to 
the physician, the associated gastrointesti- 
nal disorder may not be yamediately le- 
tected. For these reasons, it is important for 
the radiologist to be aware of all ramifica- 
tions of this disorder. 

In the following, a classification of the 
genitourinary tract complications of Crohn's 
disease is presented along with g cases 
which we have recently observed. A brief 
review of the pertinent literature is also 
given, 


CASE COMMENT 


For the sake of brevity, the pertinent — Fic, 1. Catendi. 
clinical features of our cases are presented Case t. Three large calcium renal calculi are 
in tabular form (Table 1). These cases re- in the left kidney of this 36 year old femal 

ect the wide spectrum of genitourinary severe granulomatous colitis and terminal ile 
complications in regional enteritis: fistula o 
formation is demonstrated in 1, and 6, 4 and B); and renal calcu rame 
i11 and tv; abscess formation in Cases t, 1, me lcium-base stones, Fig. 1) and 
iv and vir (Fig. 2, Æ and 5; and 5, "AO. urate-base stones). The granulomatou 
ureteral obstruction in Cases v, vi, vu and ee in all patients who developec 


vill (Fig. 5, Zand B; 4, A and B; §, tourinary complications, with the 
* Prom the Department of Radiology, Emory University School of Medicine and Grady Memorial Hospital, At 
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TABLE Í 


CLINICAL DATA ON Q PATIENTS WITH CROHN'S DISEASE AND GENITOU RINARY COMPLICATIONS 


: ,— Length 


Sex "TEM 
Disease 


1g. 3,42 and B 


È & 


of Gastrointestinal 
Involvement 


Type of 
Type of Genitourinary Involvement 


Calcium renal stones; pelvic ab- 
scess; rectovaginal fistula 


Enterovesical fistula; pelvicabscess 


Enterovesical fistula; right lower 
quadrant abscess 


Stomach, duodenum, 


terminal tleum 


Appendix, ileum, 
colon 


exception of Case 1x, was quite severe. This 
is in keeping with other patients reported 
in the literature 


DISCUSSION OF CASES AND REVIEW 
OF LITERATURE 


Generally, the genitourinary complica- 
tions of Crohn's disease fall into 3 broad 
categories (Table 1): 

1. Fistula formation between the intesti- 
nal tract and urinary tract. 

it. Abscess formation in and around the 
urinary tract. 

uI. Genitourinary abnormalities other 
than fistulae and abscesses. 


I. FISTULAE 


Fistulae formation in patients with 
Crohn’s disease has been well described by 
Crohn and Yarnis in their text, "Regional 
leitis."? From Figure 7, it can be seen that 


Distal right ureteral obstruction 
with renal atrophy 


Retroperitcneal abscess causing 
left mid-ureter obstruction and 
hydronephrosis 


Distal bilateral ureteral obstruc- 
tion with bilateral hydronephrosis 
and renal failure 


fistulae originate in diseased bowel, usually 
the ileum. However, the jejunum and colon 
may also be involved, in which case the 
fistulae may then extend into the genital 
organs, the urinary organs, or the soft tis- 
sues about either group. Fistulae originating 
in the ileum, customarily present on the 
right; when they originate in the jejunum 
and colon, they are usually on the left. 


A. Urinary. The most common intestinal- 
urinary fistulae are the ileovesical fistulae 
(Cases 11, 111 and iv). In the series of Kyle 
and Murray, 2 per cent of patients with 
Crohn's disease developed this tvpe of 
fistula. Clinicallv, these patients had pneu- 
maturia and frequency, Attempts to dem- 
onstrate the fistulae with air, contrast 
material or colored solutions in the bladder 
or rectum were usually unsuccessful. Ginz- 
burg! states that the poor visualization of 
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4 t 


istulae by cystography is due to the vesical fistulae. However, Ginzburg po 


a ci 


valve-like effects of distensible organs,” lates that the uterus does protect the 
1e ladder. For this reason, Kyle and ferior portion of the female bladder 
rav! believe that cystoscopy is the best fistulization, making the posterior- 
way to confirm the diagnosis of ileovesical bladder more susceptible to such fistulae 
istula. The male to female ratio in patient Fistulae may also develop between the 
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with ileovesical fistulae is approximately ileum and the ureters, but this is quite rare.” 
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equal; thus, in the female, the intraab- 
dominal genital organs offer little positional B. Genital. In males, fistulae from the 
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protection to the development of ileo- testines to the genital tract 
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ase 1v. (,7) Air-fluid leve 
he right lower quadrant 


si vear old female. She 


at surgery to have severe granul 


ws 


tous disease in the ieum an 
along with enterocutaneous fis 
enterovesical fistula. (B) Lateral 
aitus abdominal roentgenogram 


same patient demonstrates 


levels in the abscess demonstrated in f. 
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“ase. (C) Large pelvic mass 
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fac. 3. Right ureteral obsiruction. 





Case v. ( 


n 


py 


vear old male. (B) Retrograd 
how 











present time, the patient has had no surgery. 


nonexistent. In females, 12 cases of ileo- 
vaginal fistulae have been reported in the 
iterature,” and an occasional case of fistula 
to the uterus” and fallopian tubes? has been 


reported. Rectovaginal fistula may also be 





seen in patients with Crohn's disease (Case 
Ph 
If. ABSCESS 
Abscess formation in patients with 





-rohn’s disease may occur in locations that 
affect the urinary tract anvwhere from the 
kidnev to the bladder 








A. Kidney. Ginzburg’ recently reported 5 
regional enteritis patients who developed 
perirenal abscesses. Clinically, these le- 











y et al, 


4) Note the abnormal mucosal folds in the terminal 
ileum and the mass formation adjacent to the ileum in this 24 
logram on the same patient 
s distal right ureteral stenosis in the same area as the ileal 
disease. The stenosis is funnel-shaped and smooth. As of the 
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sions resembled perinephric abscess, and in 
3, the intravenous pyelograms were nor- 
mal. This has led the author to recommend 
that barium enema examination, upper 
gastrointestinal series, and small bowe 
series be done in patients with retroperito- 
neal abscess and normal intravenous pyelo- 
gram, specifically to search for Crohn’s dis- 
ease. 





B. Ureter. Psoas abscess in regional enteri- 


E 


tis may cause deviation or obstruction of 
the ureters. Of ¢ cases of psoas abscess re- 
ported by Kyle, 3 occurred on the right 
side as a result of terminal ileitis and 2 oc- 
curred on the left side, 1 as a result of re- 
ljejunitis and t as a result of granulo- 
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gion 
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matous colitis. Roentgenograms of the ladder itself cau: 
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abdomen (Fig. 2, 4 and B) showed a ulg- contrast studies. 
ing psoas shadow, psoas Mass, gas within 


aed HI. URINARY COMPLICATIONS IN REGIONAL ENT 
the psoas mass and eas dissec ting into the 


A EXCLUSIVE OF FISTULA AND ABSCESS 
groin, resem bling an inguinal hernia con- 
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taming intestine. Contrast studies may den b VY Ce ions of re 
:nteritis, es | i rmati 
demonstrate ureteral deviation, ureteral enteritis, exclusive of fistula formatior 
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ret oir aQ - » : i. ^ S2 4 5 x 
obstruction or fistula formation. The differ: “SVStess formation, fall into 2 general 


ds : "Orles. > first. catego s of 
ential diagnosis should principally include gores "s is E KD NE 
Acre t. T. M . mn CIE Ue H 1 7 xd d rm iS ih 
appendicitis, diverticulitis, tuberculosis and chang - that occur in the Cr tes 
neoplasm, result of direct extension of Cro. "ns s disease 


from the gastrointestinal ti race, 
c. Bladder. Pelvic abscess s (Fig. 2C) mav t result of some metabolic aberration 


Cause ureteral obstruction, unilateral or category 
bilateral, or bladder de ormity 


scess Mav even extend into the w: 


teral obstruction. 


how, 


| Distal right ureteral stenosis shown at the time of surgery to be due to re 


:9 year old male. (B) Note the marked right renal atrophy (second; ary to prolo 
ame patie 
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4) Small bowel roent- 
genogram in this 35 year old male 
shows fistulous tract from the jeju- 
num to the retroperitoneal area. (5) 
Injection of the sinus tract from its 
cutaneous orifice shows multiple fis- 
tulous tracts. No definite filling of 
small bowel with contrast material 
is identified. (C) Mid left ureteral 
stenosis, smooth and conical, 1s dem- 
onstrated by intravenous pyelogram 

patient. Corrective 
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in this same 
urinary surgery has not been per- 
formed. 


inges in the kidneys have been reported 
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changes were discovered 
i, generally, had no ap- 








bic. 6. Bilateral ureteral obstruction. 


Case vur (4) This 7 year old fem: 
in the transv 

showed changes 
ureteral obstructions are 


* 


lesion remains a very real possibility. 
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manifestations. They con- 


parent 
isted of glomerulitis and mild tubular 


findings considered nonspecific anc 


occurring in many patients with acute and 
chronic disease. Hydropic degeneration of 
the proximal convoluted tubule was de- 
scribed in 4 of 39 patients; this finding may 
also be seen in chronic ulcerative colitis, 
causing the authors of that report to be- 
ieve that there mav be some, as vet un- 
known, association between this lesion and 
chronic intestinal disease.’ 

2. Nephrolithiasis. The incidence of re- 
nal calculi is higher in patients with Crohn's 
disease than it is in the general population. 
Deren et al report an incidence of 6.3 per 
cent and Grossman and Nugent!’ report an 
incidence of 3.6 per cent in their group 
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consistent with prolonged hydronephrosis. 
e proved to be due to the granulomatous bowel disease. Certainly, a conge 


omatous Bowel Diseas 


has ileal and colon involvement with the most 


colon, (B) Bilateral retrograde ureteral injection shows distal obstruc 


is. This child has had no 


urgerv; 


» à 


xitients. This contrasts 
O.9 patients with ' 
tients admitted to 
»opulation.!? 

The relationship of surgery to 
Crohn's disease patients with calculi 
veen evaluated; 88.6 per cent had resection 
of small and/or large bowel.'^ In addition, 
Grossman and Nugent? state that the inci- 
dence of stones in this group increases tol- 
owing excisional surgery from 3.6 t 


This compares to the se 


incidence of renal calculi in Crohn's disease 
satients who had an ileostomy procedure 
Surgical interventi 


ke 


was 4.0—7.4 per cent. 
for the removal of the calculi is frequenti 
necessary in this group.'? 
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tula 
A. Urinary 
i. Ileum or colon to ureter 
2. lleum or colon to bladder 
B. Genital 
1. Ileum to fallopian tube 
2. lleum to uterus 
3. Heum or rectum to vagina 
Abscess 
A. Renal or retroperitoneal 
B. Ureteral or periureteral 
C. Vesical or pelvic 
Genitourinary complications exclusive of abscess 
and fistulae 
A. Renal or metabolic 
1. Mild or nonclinical 
a. glomerulitis 
b. tubular disease 
€. hydropic degeneration of 
convoluted tubule 
ephrolithiasis 
3. Amyloidosis 
B. Ureteral obstruction secondary to Crohn's 
disease of the retroperitoneal area 
C. Bladder abnormalities secondary to exten- 
sion of Crohn's disease to this area 


proximal 


© Lleo-ureterat 


lleo-psoas 
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Ileo-uterine 


Ileo-vaginal 

Ileo-vesical 

Ileo-fallopian tube 
C) Recto-vaginal 


Fic. 7. Genitourinary fistula formation in Crohn's 
disease, 
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^-77-:KIDNEY - Retroperitoneal 
abscess simulating 
perinephric abscess 


—--URETER - Retroperitoneal 
abscess leading to 
obstruction 


BLADDER - Pelvic or bladder 
wali abscess causing 
biadder distortion 


liG. 8. Perigenitourinary abscess formation in 
Crohn’s disease. 


In the general population, the ren: 
calculi may be formed on a base of either 
uric acid (Case 1x) or calcium (Case 1, Fig. 
1). In the normal population, 2-15 per cent 
of renal stones form on an uric acid base; 


however, in the patients with Crohn's dis- 

ease, 59 per cent of renal stones are uric 

acid calculi? This increased incidence of 

uric acid stones is believed related to the 
s 


chronic diarrheal state, which results in 


(1) Mild-Glomerulitis 
Tubular disease 


Hydropic degeneration 
of proximal convoluted 
tubule 


(2) Nephrolithiasis 
(3) Amyloidosis 


Obstruction secondary 
to fibrosis 


-BLADDER: 


Abnormalities 
secondary to fibrosis 


qx 


rinary complications in Crohn's. disease 
exclusive of abscess and fistula. 
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excessive loss of basic ions from the gut. As 
a consequence, the serum and the urine 
become more acidic, with the urine pH ap- 
proaching s.c. At a pH of 5.0, 75 per cent 
of uric acid is in the free rather than the 
salt form and, as such, it is much less solu- 
ble. Furthermore, a second important 
factor is chronic water loss secondary to the 
diarrhea, which causes the urine to be more 
concentrated, with the specific gravity often 
being consistently higher than 1 opua 
Hence, anv clinical situation such as ileos- 
tomy or exacerbation of the disease that 
causes an increased fluid loss may result in 
increased. urinary uric acid crystals and 
thus, calculus formation.’ 

Development of calcium-base stones may 
be related to a combination of recumbency 
and steroid therapy, which increases the 
urinarv calcium excretion (Fig. | 

In conclusion, renal calculi which develop 
in patients with regional enteritis will more 
likely be nonopaque uric acid stones than 
opaque calcium stones. Patients with low 
urine pH (5.0) and high urine specific grav- 
itv (1.020) may be candidates for uric acid 
stone development. 

3. Amyloidosis. Amyloidosis, essentially 
following a secondary distribution pattern, 
mav be seen in patients with Crohn's di- 
sease;^? when deposits are in the renal 
glomeruli, they can produce the nephrotic 
syndrome. The diagnosis of am vloidosis is 
rarely made ante mortem and the develop- 
ment of such in the series of Wallenstein 
et al> could not be related to the duration 
of the disease, the extent of the disease, the 
degree of suppuration, the treatment with 
steroids or the formation of fistulae. 


B. Ureter. Ureteral deviation or obstruc- 
tion in patients with regional enteritis may 
result either from abscess formation (Fig. 
s, A-C) or from retroperiton val fibrosis 
(Fig. 3, 4 and B; and 4, 4 and B), second- 
ary to Crohn's disease. Symptoms, which 
are rarely present, consist of frequency, 
dysuria, or pain in the hips, anterior thigh 
or flank. In retrospect, some of the patients 
in the series of Present ef 47.5 remembered 
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Bank pain associated with fever. Very few 
of the patients with obstructive uropathy 
will have objective evidence of urinary 
infection. 

Roentgenographically, obstruction of the 
ureter usuallv occurs at the level of the 
pelvic brim and is usually unilateral. Bilat- 
eral involvement should suggest pelvic 
abscess or some other possible etiology, 


ureter is frequently involved due to 
proximity to the terminal ileum (Fig. 3, -7 
and B; and 4, 4 and B). Left ureter imn- 
volvement is much less common. Hf obstruc- 
tion is present on the left and is in the prox- 
‘mal ureter, the diseased bowel segment is 
usually the jejunum (Fig. 5, -2-C); 
versely, if the left ureteral obstruction 
the distal ureter, the diseased b eg 
ment is usually the distal colon. The intra- 
venous or retrograde pyelogram may show 
ureteral deviation or obstruction.* ^ 977^ 
The area of stenosis is usually symmetri- 
d,indicating a 


and Biased 
; 
long dur: er will ustu- 
ally have a more tortuous 
ureteral dilatation is present but when the 
degree of fixation of the ureter must be 
known, Present ef a/.'° recommend a dou ble 
exposure film of the abdomen in deep in- 
spiration and deep expiration. 

On the other hand, Schofield ef 4/7" have 
recommended renography rather than pye- 
lographv to evaluate patients with ureteral 
obstruction secondary to Crohn’s disease. 


t 


since more precis 
The surgical approach in these patients 
is variable. Usuallv, treatment of the dis- 
sased bowel segment will result in rehef of 
the obstruction. Bvpass surgery or bowel 
resection may be necessary. Recently, sur- 
geons have encouraged ureterolvsis proce- 
dures in association with bowel resection. 


tomy may be necessary. 
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In short, due to the increasing frequency 
of recognition of ureteral obstruction in 
patients with Crohn's disease, intravenous 
urography is recommended for the stud vof 
urinary symptoms, severe granulomatous 
disease, and prior to bowel resection. 


^ Bladder. Patients with bladder involve- 
ment may be symptomatic or asympto- 
matic. Such involvement mav be the result 
of adhesions adiacent to and invo ving the 
bladder wall;? wall granulomas may even 
be present. Contrast studies mav reveal 
bladder wall deformitv second ary to adhe- 
sions or bladder filling defects secondary to 
granulomas. 


SUMMARY 


A general review of genitourinary com- 
plications in patients with Crohn’s disease 
is presented along with g new cases, the 
roentgenographic findings of which are 
evaluated. 

It would seem that a high incidence of 
such complications is present in this patient 
group; hence, evaluation of the genitouri- 
nary tract by means of intravenous pyelog- 
aphv is recommended in a nv regional 
enteritis patient with urinarv svmptoms. 
advanced disease, or anticipated bowel 
resection. 


R. J. Bagby, M.D. 

Department of Radiology 

Emory University School of Medicine 
and Grady Memorial Hospital 

80 Butler Street, S 

Atlanta, Georgia 3 
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RETRORECTAL CYSTS OF DEVELOPMENTAL ORIGIN* 


By WILLIAM L. CAMPBELL, M.D.,7 and MARIANNE WOLFF, M.D. 


NEW YORK, NEW YORK 


cm. cystic mass which appeared to be intra- 
muralin the rectum and extended to the region 
of the coceyx. The main cyst lacked an epi- 
thelial lining, but was bordered bv chronically 
infamed granulation tissue including large 
numbers of lipid-laden macrophages. Else. 
where in the tissue, several other smaller cvsts 
were noted; most of these were lined by strati- 


Ro RORECTAL cvsts of developmen- 
tal origin are rare. Thev have been the 
subject of scattered reports since 1885 when 
Middeldorpf! described a tumor posterior 
to the rectum that was comprised solely of 
intestine. Although Middeldorpf's patient 
was a I year old girl, most of the subse- 
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S 
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quently described patients have been 
adults. These unusual congenital cysts are 
of several histologic types, the most impor- 
tant being squamous-lined (dermoid or 
epidermoid) cysts, postanal gut (tail gut) 
cysts, and rectal duplications (enteric or 
enterogenous cysts, enterocystomas). All 
have well defined and essentially similar 
clinical features. However, their roentgeno- 
graphic characteristics, with the exception 
of brief mention in a few reports, have not 
previously been described. 

The purpose of this paper is to record 4 
cases of developmental retrorectal cvsts in 
adults in which roentgenographic contrast 
studies were obtained. The roentgeno- 
graphic features will be discussed and the 
clinical presentation, pathology, and em- 
bryology will be briefly reviewed. 


REPORT OF CASES 


Case 1. L.M., 210-96-31, a 30 year old fe- 
male, was told of a rectal tumor discovered dur- 
ing delivery of her third child. She was asymp- 
tomatic. Two years later, at Columbia-Pres- 
byterian Medical Center (CPMC), rectal 
examination revealed a 4X3 cm. mass in the 
posterior midline at the level of the anorectal 
ring. Anoscopy demonstrated a bulge pos- 
teriorly with normal overlving mucosa. Needle 
aspiration vielded sterile chocolate-colored ma- 
terial, 

Bartum enema examination revealed a 
smooth intramural or extrinsic mass effect on 
the posterior rectum. The sacrum and coceyx 
were normal (Fig. 1, .7 and B). 

The patient underwent excision of a3X2X2 


hed squamous epithelium, but one collapsed 
cyst had a lining epithelium which varied from 
stratified squamous, to transitional, to ciliated 
columnar in type, interspersed with several 
mucus- producing goblet cells (Fig. 2). 

The pathologic diagnosis was postanal 
cyst, inflamed. 


gut 


Case ur. V. T., 201-71-93, a 27 vear old fe- 
male, developed a right perirectal abscess fol- 
lowing the birth of her first child. Over the en- 
suing 3 vears, she had recurrent perirectal 
abscesses that required incision and drainage, 

The patient was admitted to CPMC and 
underwent drainage of an infected retrorectal 
cyst and excision of a tiny fistula between cyst 
and rectum. Microscopically, the specimen was 
lined by stratihed squamous epithelium with 
focal chronic inflammatory cell aggregates and 
prominently dilated lymphatics in the underly- 
ing fibrous stroma. Two layers of smooth mus- 
cle were noted more deeply in the wall of the 
structure. A second fragment represented rectal 
mucosa which led to a fistula lined by granula- 
tion tissue, which in turn communicated with 
the squamous-lined structure. 

Three and 5 months postoperatively, sino- 
grams were obtained oza a mushroom catheter 
placed in a tract that opened between the anus 
and the coccyx. A retrorectal cystic cavity with 
a fistula to the rectum was demonstrated (Fig. 
3, dand B). 

Six months postoperatively, excision of a 
OX =z cm. cystic fluid-filled retrorectal mass was 
performed. It extended from the anal sphincter 
to the 3rd sacral segment and anteriorly to the 
right to the posterior wall of the vagina. The 
mass was lined by whitish tissue with occasional 

idish polypoid elevations. The sac lining con- 


* From the Department of Radiology,t and the Department of Pathology, Division of Surgical Pathology,T Columbia- Presbyterian 
Medical Center, New York, New York. 


307 


WO MI ISI ICT 


Meus POSSA 
BOOS 


$ a oe é 
NH DUUM Sasa ier 
Ne 





larianne Wolf FEBRUARY, Ic 


a; 


s 


1s 
EM 


hic. 1. Case 1. Postanal gut cyst. Barium enema roentgenograms demonstrate: (7) incompletely and (B) fully 


distended rectum. A smooth mass (arrows) indents the posterior aspect of the rectum anterior to the 


coccyx. The rectal mucosa is intact. The sacrum and coceyx are normal. 


sisted of stratihed squamous epithelium except inflammation. was noted in the underlying 


where 1t had become ulcerated and was re-  stroma. There was a considerable amount of 
placed by granulation tissue. Moderate chronic | scarring in the wall which had partly obliter- 
ated the muscle coats. The deep aspect of the 


s formed by fibro-adipose tissue with an 


outer surface resembling serosa. However, no 
definite mesothelial cell laver could be demon- 
strated. 

The pathologic diagnosis was duplication of 
the rectum. 


Case ut. N.B., 84-70-86, a 20 year old fe- 


Í 


male, developed an abscess near the tip of the 


i * * 


coccyx. Surgical drainage was performed first 
through the rectum and later through the ov 
ving skin. 

Five years later, an abscess posterior to the 
rectum was drained of about 142 cc. of pus and 
the perirectal cysts were excised. 

| l'wo months later, the patient presented with 
Mic. 2. Case 1. Postanaf gut cyst. Partly collapsed — an acutely inflamed retrorectal cyst and drain- 
age of pus through the rectum. Sinography was 


cyst, lined variously by stratified squamous 
and cihated columnar epithelium as well as by a NF MCA SES ` 
d | : performed wa a catheter passed into a fistulous 
tract 1n. the wall of the rectum. The contrast 


transitional type of epithelium. The upper part of 
material outlined a pocket behind the rectum 


the held shows another locule of the lesion, having 
a lining of pure squamous epithelium (mucicar-  ' iwi. ; 
mine X25). Insert. Higher magnification to show Just inferior to the cocevx which was separate 


cilia (C) and mucicarminophilic goblet cell (G) from the acute ¥ inflamed Cx St The inflamed 


(mucicarmine, oil immersion X 400). Syst was excised. Microscopic examination 
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containing a catheter extends from the cystic duplication to the skin between the anus and the cocevx. 
Contrast material injected through the catheter fills the duplication (D) located in the retrorectal space. 
Contrast material passes from the duplication into the rectum (R) ca a fistulous communication. The 


sacrum and coccvx are normal. 


showed the fragments to be lined by stratihed 
squamous epithelium. The underlying fibro- 
muscular wall was heavily infiltrated by both 
acute and chronic inllammatorv cells associated 
with recently extravasated blood. 

One year later, a 2 cm. cyst of the posterior 
wall of the rectum just below the tip of the 
coccvx was excised (slides no longer available). 

The pathologic diagnosis was a cyst of con- 
genital origin lined by stratihed squamous epi- 
thelium. 


Case iv. J.R., 100-76-0g, a 61 year old male, 
underwent hemorrhoidectomy. Subsequently, 
he developed an ischiorectal abscess that re- 
quired incision and drainage. One year later, an 
attempted repair of a perirectal fistula was un- 
successful because of copious hemorrhage. 

Six years later, he exhibited an area of scar 
and a sinus opening to the skin in the left pos- 
terolateral perirectal region. Àsinogram demon- 
strated a 4 cm. tract in the midline posterior to 
the anus and rectum extending to the region of 
the coccyx. 
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oes 
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Excision of the 3X4 em. retrorectal cyst wit! 
Its sInus tract was performed. Microscopicallv, 
the fragments were lined by keratinizing strati- 
fed squamous epithelium resting on a heavily 


inflamed fibrous wall. No muscle was ob- 
served. In some fragments, probably represent- 
ing sinus tract, the lining epithelium was ab- 
sent and had been replaced by chronicaliv imn- 
Hamed granulation tissue. The cocevx was also 
inflamed. 

The pathologic diagnosis was a cyst lined by 
stratined squamous epithelium with inflamma. 
torv changes, 

PATHOLOGY 

The classification of cysts In the retro- 
rectal region 1s dependent largely on the 
tvpe of epithelium found therein. Thus 
dermoid cysts are lined by stratihed squz 
mous epithelium and contain dermal ap- 
pendages (hair follicles, sebaceous glanc 
and/or sweat glands) in the wall closely 
associated with or actually communicatin 


g 


ie et 


[SN 
Ea 


SOG 


cce 
Ur 


2 
po 





iP 


2 


s 
x 
XE 


D 


op 
35 
S 


S 


i 















































310 William L. Campbell and Marianne Wolff FEBRUARY, 1973 





with the cyst lining. In order to make a gut. The postanal gut, a part of the hind- 


diagnosis of “teratoma,” derivatives of all gut, is present during the 3.5 to 8.0 mm. 





3 germ layers must be represented. stage of development at a time in which the 
“nteric cysts or duplications are lined by embryo possesses a true tail (Fig. 4). Nor- ° 


squamous or glandular epithelium of intes- mally, the postanal gut fills with epithelia 


tinal type, but, in addition, contain one or debris and completely disappears. How- 
more lavers of smooth muscle in their walls. ever, if regression is incomplete, persistent 








Some enteric cysts are covered bv a serosal tissue may give rise to cysts in the retro- 
iectal space. ^t | 
sts of the postanal gut are lined bv Several theories have been proposed to : 






ident 





cuboidal to columnar epithelium and con- explain the embryologic basis for intestina 
tain mucin-secreting goblet cells. They lack duplications. Duplications have been con- 
the muscular and serosal lavers found in sidered to be derived from: intestinal diver- 
duplications and lack skin appendages, ticula normally present during the second 
thus ruling out dermoid cysts. These cri- month of embryonic life?; sequestered epi- 
teria were set forth by Peyron®® in 1928, thelium in the embryonic intestine’; abnor- 
and have been fulfilled in Case 1 reported mal coalescence of the vacuoles normally 
above (Fig. 2). Some portions of postanal present during the solid stage of embryonic 
gut cysts may be lined by transitional or intestinal development?; “adhesions”? con- 
even squamous epithelium.^?? Some of the necting the developing gut and neural 
columnar cells in our Case 1 were ciliated; tubet; and partial twinning of the cauda 
this change has been previously described end of the body.” 

! wing. Retrorectal cysts lined by stratified 


ES 








aos 





r 





v 








by Gius and Stout,’ Willis? and E 
The latter pointed out that undifferenti- squamous epithelium are generally thought 
ated epithelium in embryologic life is often to be of developmental origin, although 
cihated, so that it is not surprising that a their precise embrvologic basis is unknown. 
cyst of displaced or retained embryonic Virtually every structure found in the 
remnants includes ciliated cells. caudal region of the embryo has been men- 
Many of the reported instances of retro- tioned as a possible origin for such cysts. 
rectal cysts, as well as the majority of those These include the proctodeal membrane, 
reviewed in this hospital, were lined by  coccygeal vestiges, the neurenteric can: 
stratified squamous epithelium. It is ex- 
tremelv difficult to classifv these as to their HINDGUT ~ 
precise origin if thev lack the characteristic 
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features of the lesions discussed above. In. — ALLANTOIS .._- | i 

the opinion of the authors, a squamous i  MLILS- NOTOCHORD | 
e $ p if Í ; 
lining may represent the end result of a j | 





previously inflamed cyst, whose lining had 
roken down and which healed by becom- 
ing lined by a metaplastic squamous epi- 
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: thelium. Such was undoubtedly the situa- : 
— tion in our Case 1. Some squamous-lined | 
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: ES probably FEL PESSIIE implantatio n Ob pu 4. Diagrammatic sagittal section through the 
epithelium either during fetal lite or at the caudal portion of a 4 mm. human embryo (modi- 
time of a prior surgical procedure. ħed from Pevron?9), The embryo possesses a true 


tail at this stage. The postanal gut is a part of the 
EMBRYOLOGY hindgut extending into the tail. It lies caudad to 
the proctodeum, the site of the future anus. The 
postanal gut normally disappears as development 
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Postanal gut cysts, as the name implies, 





are believed to originate from persistent progresses. Abnormally persistent remnants are — 
remnants of the embryonic postanal or tal thought to give rise to postanal gut cysts. 







ASA 


i 
AY 


PE 


Voi. 117, No. 2 
the postanal gut, and ectodermal inclusions 
formed during faultv coalescence of cuta- 
neous surfaces in embryonic life. The 
subject is complicated by the identifica- 
tion, as mentioned above, of stratified 
squamous epithelium lining portions of rec- 
tal duplications or postanal gut cysts.* 11° 


ROENTGENOGRAPHIC FEATURES 


The uncomplicated developmental cyst 
appears as a soft tissue mass in the retro- 
rectal space. Barium enema examination 
reveals a smooth indentation of the pos- 
terior wall of the rectum near the anorectal 
junction. The overlying rectal mucosa is 
intact (Fig. 1, 4 and B). With rare excep- 
tions, the mass contains no calcium and the 
sacrum and coccyx are normal. Most re- 
ported cysts have been less than 12 cm. in 
diameter. 

Retrorectal developmental cysts often 
become infected. They may then present 
with a draining sinus opening onto the 
perianal skin between the anus and the 
coccyx. Alternatively, the cyst may com- 
municate via a omic tract with the anus, 
rectum, or very rarely, the vagina. In these 
cases, the barium enema study may disclose 
no mass effect, since the cyst is continu- 
ously drained of its contents and is there- 
fore small. Injection of contrast material 
into the sinus tract outlines a cystic cavity 
which lies anterior to the coccyx and which 
may extend cephalad to the level of the 
mid-sacrum. Fistulous connection with the 
rectum or anus may be demonstrated (Fig. 


A and B). 
DISCUSSION 


Congenital cysts of the retrorectal space 
are rarely diagnosed. In one reported series 
of 20,851 proctoscopies, only 3 such cases 
were discovered. Although developmental 
cysts may present at any age and in either 
sex, most have been in adult females. The 
majority of patients have no symptoms. 
Typically, a retrorectal mass is discovered 
during a routine physical examination or 
during childbirth. However, a significant 
minority of patients have symptoms sec- 
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ondary to infection in the cyst. A fre- 
quently elicited history is that of recurring 
retrorectal abscesses and repeated opera- 
tions for anal fistulae. A ll group of 
patients having large cysts experience 
symptoms of rectal fullness or pressure.” 
The roentgenographic features of devel- 
opmental retrorectal cysts in adults have 
heretofore received only scant attention in 
the literature. Findings on plain roentgeno- 
grams of the sacral region have been men- 
tioned in several reports and have usually 
been normal. However, cases having sacro- 
coccvgeal anomalies,» ?^7 anterior sacral 
erosions,!® and soft tissue calcification have 
been described. A partially calcitted 
mucin-secreting adenocarcinoma arising in 
the wall of an enterogenous cvst has been 
reported? Hanley and Hines,’ in an ac- 
count of 8 cases of presacral epidermoid 
cysts, mention a soft tissue mass seen on 
barium enema examination. A case report 
by Perkins and Chaffee! illustrates a barium 
enema roentgenogram in which the rectum 
is narrowed and displaced laterally. Sinus 
tract studies have been mentioned by 
several authors.! ?! (77 
A number of mass lesions may arise in 
the retrorectal space and the roentgeno- 
grams may provide important clues in the 
differential diagnosis. For example, chor- 
domas may arise in the PE 
region. U nlike congenital cysts, however 
chordomas are usually associated with bone 
destruction, and, in about £o per cent of 
cases, soft tissue calcification.) Sacrococ- 
cvgeal teratomas also may contain calcit- 
cation, but usually occur in infants? An 
anterior sacral meningocele i is readily diag- 
nosed by myelography and may be sus- 
pected on the basis of an anomalous sac- 
rum. Rectal leiomyosarcomas may simu- 
late the deformity produced bya congenital 
cyst, but occasionally may be distinguished 
eye of mucosal involvement with 
ulceration and bleeding.? The same is true 
of cloacogenic carcinomas. Several other 
tumors, including neurofibromas, ependy- 
momas, and osteogenic sarcomas, may 
rarely present in the retrorectal space. 





Their nature may be suspected on the basis 
of clinical findings and roentgenograms of 
the sacrum and coccyx. 

The demonstration of a retrorectal cystic 
cavity by injection of contrast material into 
a sinus tract should suggest the possibility 
of an infected dev elopmental cyst. This is 
particularly so in the setting of repeated 
operations for an anal fistula, recurring 
retrorectal abscesses, and inability to find 
a primary source of infection at the usual 
site in a crypt at the dentate margin. 

Because of the high predilection to infec- 
tion (15 of 38 cvsts were infected in one 
series), the preferred treatment of retro- 
rectal cysts is complete excision. Removal 
is recommended also because of occasional 

cases of malignancy arising in developmen- 
tal cysts. Both squamous cell and adeno- 
carcinoma have been reported, 3422 


SUMMARY 

Developmental retrorectal cysts present- 
ing in adults are discussed. 

Three types are identified on histologic 
grounds: postanal gut cysts; rectal duplica- 
tions; and squamous- lined cysts, Despite 
differing histology and embryologic origin, 
all are clinically and roentgenographically 
similar. 

Developmental cysts typically present in 
one of two ways. Barium enema examina- 
tion may reveal a smooth mass effect on the 
posterior rectal wall anterior to the coceyx 
and lower sacrum. Alternatively, infected 
cysts frequently develop fistulous tracts to 
the rectum and to the skin between the 
anus and coccyx; these may be demon- 
strated on sinograms. 

Roentgenograms may aid in differentiat- 
Ing developmental cysts from other mass 
lesions of the retrorectal space. 


Willam L. Campbell, M.D. 
Department of Radiology 
Columbia-Presbyterian Medical Center 
622 West 168th Street 

New York, New York 10032 
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ANGIOGRAPHIC FINDINGS 
CYSTOIDES INTESTINALIS* 
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IN PNEUMATOSIS 


By ANDERS LUNDERQUIST, M.D.,+ CARL-AKE SVENDLER, M.D., 
and SVEN KORNHALL, M.D.t 


LUND, SWEDEN 


PXEUMATOSIS cystoides intestinalis is 

a rather uncommon disease. In spite of 
the fact that the condition has been known 
for more than 200 years, the etiology is still 
undetermined. A large number of papers 
concerning the subject have been pub- 
lished, both clinical and experimental. 
Among these, the most comprehensive 
paper was published by Koss,? who made a 
review of 255 cases collected from the lit. 
erature, adding 1 of his own. 

The diagnosis is usually made at a roent- 
gen examination of the abdomen, the small 
bowel or the colon, and the findings are 
discovered accidentally, most often not 
related to the symptoms of the patient. 
Pneumatosis cystoides intestinalis has a 
benign course and does not call for treat. 
ment unless complications occur, e.g., in the 
form of intestinal obstruction or by per- 
sistent or recurrent pneumoperitoneum. 

We have had the opportunity to ob- 
serve 2 patients with pneumatosis cystoides 
intestinalis during the last few years; both 
patients were examined with angiography 
of the bowel. 

Angiography seems not to have been 
performed previously in this condition and 
since the etiology is still obscure, we believe 
it worthwhile to report the findings. 


REPORT OF CASES 


CASE 1. A 65 year old woman was admitted 
to the hospital with a 4 day history of right 
upper abdominal pain. She had no symptoms of 
bowel distress. At examination a slight tender- 
ness on palpation of the right upper abdominal 
quadrant was found. The temperature was 
38.2°C., the leukocyte count g,100/mm.?, 
hemoglobin 14.8 gm./10o0 ml., serum bilirubin 
0.9 mg./100 ml. and the erythrocyte sedimenta- 
tion rate 26 mm./hour. The urine was normal. 


* From the Departments of Diagnostic Radiology} and Surgery, 
Supported by a grant Nr B73-14X-521-09 from the Swedish Me 








The patient was kept under observation, her 
symptoms subsided, and 24 hours later she was 
without symptoms and quite well again. 
Roentgen examinations of the esophagus and 
the stomach were performed which were nor- 
mal. Cholecystography revealed a 3X4 cm. cal- 
culus. A barium enema study showed gas-filled 
cysts in the wall of the splenic flexure of the 
colon, where the cysts produced broad-based 
Impressions on the lumen of the bowel (Fig. 
14), whereas other parts of the colon were 
normal. Two weeks later angiography of the 
superior and inferior mesenteric arteries was 
done (Fig. 1B). No pathologic changes were 
seen within the superior mesenteric artery and 
its branches. The inferior mesenteric artery and 
its branches were of normal diameter and no 
irregularities were seen. In the splenic flexure 
the distance between the marginal artery and 
the bowel was unusually long, and the vasa 
recta in this part also were unusually long. 
Some of the vasa recta were displaced by the 
air cysts, but otherwise showed no abnormali- 
ties. There was no abnormal accumulation of 
the contrast medium in the bowel wall and no 
arteriovenous shunting. 

At a control study 3 months later, the patient 
was quite well and without symptoms. 


Case 11. A 66 year old man with severe 
asthma for several years was referred to the 
hospital because of hematuria after a blunt 
trauma against his left flank. Intravenous 
urography showed a marked reduction of the 
concentration capacity of the kidneys. A collec- 
tion of small air bubbles was seen in the left 
upper abdomen, corresponding to the splenic 
Hexure of the colon. The patient, however, 
refused further examinations and was dis- 
charged from the hospital. 

Two years later the patient was re-admitted 
with a severe anemia. The hemoglobin was 38 
per cent (Sahli), the erythrocyte sedimentation 
rate 128 mm./hour and the creatinine 5.4 mg. / 
100 ml. A large tumor was palpated in the left 
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Pneumatosis Cystoides Intestinalis 


Vi. 1. Case r. (4) Barium enema roentgenogram. There are gas-filled cysts in the wall of the splenic flexure 


Fal y A " ^ . E . ren " : m. P f s rp ` Doer 
of the colon. (B) Inferior mesenteric angiogram, The distance between the marginal artery anii part of rhe 
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bowel in the splenic flexure is unusually long. The vasa recta are displaced by the gas-filled cysts, 


abdomen and was assumed to be an enlarged 
spleen. Conventional roentgen examination of 
the abdomen, however, showed an enlarged left 
kidney. The right kidney could not be outlined. 
In the wall of the splenic flexure of the colon 
small collections of air bubbles were seen. Lum- 
bar aortography showed bilateral en larged 
polycystic kidneys supplied by tiny arteries 
and with very little functioning parenchyma. 
Inferior mesenteric angiography demonstrated 
the artery and its branches to be of normal 
diameter (Fig. 2). In the splenic flexure, where 
the air cysts were seen In the wall of the colon, 
the vasa recta did not differ from those in other 
parts of the bowel examined. No abnormal ac- 
cumulation of the contrast medium was seen 


teriovenous shunting. 
The patient was referred to another hospital 
for treatment of his kidney disease. 


DISCUSSION 


According to Koss, pneu matosis CYS- 
toides intestinalis is localized to the small 
bowel in 63 per cent and the colon in 22 per 
cent of the cases. Less frequently encoun- 
tered locations are the stomach, the duo- 
denum, the gastrohepatic ligament and the 
falciform ligament, among others. The cysts, 


which may be subserosal or submucosal, 


usually have no connection with each other. 

The origin of the cysts is obscure, poe 
tients with pneumatosis cystoides intesti- 
nalis-ueen- 10. nave d O wir 
severe asthma’! and duodenal ulcer, 
with pyloric stenosis? Keyting o al 
ceeded in producing intestinal pneumatosis 


in dogs by injecting air into the root of the 


often 


^E 


large number of gas-fi 
of the splenic flexure of the colon. No pathologie 
changes are demonstrated in the angiogram. 
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eft lung. Bacterial origin of the gas in the 
cysts has been suggested, but several au. 
thors have reported failure to grow orga- 
nisms from the cysts, and peritonitis does 
not occur when the cysts rupture. 

One of the patients in the present report 
had severe asthma and polycystic kidneys 
with renal insufficiency. The other patient 
had a gallbladder disease. Conventional 
roentgen examination of the abdomen in 
one of the patients and colon examination 


in the other showed typical changes of 


pneumatosis cystoides intestinalis in the 
splenic flexure of the colon. Extension of air 
outside the cysts could not be demon. 
strated and at angiography no gas was seen 
to extend along the vessels. The angiogra- 
phy did not reveal any signs of inlamma- 
tion. The vascularization of the splenic 
flexure, on the other hand, was sparse, more 
suggestive of hypovascularization of that 
part of the bowel in 1 patient. Stenosis or 
occlusion of the vasa recta was not demon- 
strated. 

The angiography does not contribute to 


the etiology of the condition, but as the 


erning 


of value, 


SUMMARY 


Two cases of pneumatosis cvstoides in- 


A. Lunderquist, C.-A, Svendler and S. Kornhall 
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testinalis confined to the splenic flexure of 
the colon are reported, one with severe 
asthma and polycystic kidnevs, the other 
with a gallbladder disease. 

At angiography of the inferior mesen. 
teric artery, the only a onormality seen was 
a relatively sparse vascularization of that 
part of the bowel and displacement of the 
vasa recta in the bowel wall around the 
cysts in one of the cases, whereas the angi- 
ography in the other case was normal. 


Anders Lunderquist, M.D. 
Department of Diagnostic Radiology 
University Hospital 

S-221 8c Lund 

Sweden 
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ARTERIOGRAPHIC DIAGNOSIS OF 
INTUSSUSCEPTION* 
THREE CASE REPORTS 


By TSUN-TAO CHANG, M.D.,f and TSUNG.YAO HUANG, M.D. 
TAIPEI, TAIWAN 


YNTUSSUSCEPTION is the term app hed 

to the invagination of one segment of 
intestine into another. The most useful 
roentgenographic methods for establishing 
this diagnosis are plain roentgenograms of 
the abdomen, barium enema a nd barium 
meal examinations, with small intestine 
study follow-through.’ 

The purpose of this paper is to present 
the arteriographic findings in 3 cases of 
intussusception. 

REPORT OF CASES 

Case 1. A 37 year old man co mplained of in- 
termittent abdominal colic at irregular inter- 
vals for 6 weeks before his visit to the Out- 
patient Department on June 25, 1969. An 1n- 
crease in the frequency of bowel movements 
preceded each attack of pain, and the latter 
was accompanied by nausea and vomiting. 
Vive days prior to his visit, the pain had in- 
creased in severity. The patient described the 
pain as stretching or pulling in nature. He also 
passed a reddish-black stool. When examined, 
he was found to have an irregular, poorly- 
demarcated mass in a tender area above and 
to the right of the umbilicus. 

On June 25, 1969, an upper gastrointestinal 
examination (Fig. 1) showed a mass within the 
duodenal loop causing elevation of the body 
and antrum of the stomach, plus compression 
of the third portion of the duodenum. The 
follow-up roentgenograms of the small intes- 

_ 2) revealed a long narrow segment 
eum, cecum and as- 
iatation of je- 


July 4, 19 
B) showed the right COO. d 


Fic. 1. Case 1. Upper gastrointestinal examination, 
A mass within the duodenal loop 1s elevating the 
body and antrum of the stomach, and com pressing 
the third portion of the duodenum. | 


pendicular arteries. markedly stretched with 
their folded branches surrounding a mass. The 
arterial branches appeared as hairpin-lrke 
curves folded transversely and displaced up. 
ward into the epigastric region. The involved 
branches of the right colic artery terminated 
abruptly in the region of the mass. À tent ative 
diagnosis of 1leocolic in tussusception was made. 

To confirm this conclusion, a barium enema 
examination (Fig. 4) was done. This revealed 
an obstruction in the midportion of the trans- 
verse colon with evidence of intussusception. 
The ascending colon was not visualized. 
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Exploratory laparotomy showed an ileo- 
SAS 


cecal-colic intussusception complicated by com- 
plete intestinal obstruction. The mo rable 
cecum and ascending colon, along with the 
terminal ileum, had been d agged into the 
transverse colon, After reduction of the intus- 
susception, a fungoid tumor m easuring 4X 3X3 
cm. was found protruding into the lumen of 


x 


the terminal ileum. About 39 em. of distal 
ileum was resected, and Heocecostomy was 
done. Pathologic examination revealed lympho- 
sarcoma of the terminal ileum, with metastases 
to adjacent Iymph nodes, and ileocec: l-colic 


a NN B B intussusception, 


CASE IT. A 44 vear old man complained of 
Intermittent episodes of epigastric pain over a 
period of 1 month, The pam was cutting in 
nature and subsided spon taneously within a 
few hours without medication. Three hours 
before admission on April 14, 1971, he sud. 
denly passed a stool contaming fresh blood. 
When examined, he was found to have a hrm, 
Axed, poorly-demarcated tender mass > X68 
cm. in size in the right upper abdomen. 

On Apri 22, 1971, a barium enema exam. 
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Frc. 2, Case 1, Small intestine. The small intestine is Nation with arr contrast technique (Fig. §) Te 


dilated proximal to a long, narrowed segment of vealed a mass in the transverse colon near the 


Eno euin: hepatic flexure, with evidence of intussuscep- 
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Fic. 3. Case 1. Selective superior mesenteric arteriog- 
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raphy, (4) Upward displacement of right colic, 
tleocolic and appendicular arteries with hairpin curve 
sign. No tumor vessels or tumor stains are evident. 
(B) Close-up view of hairpin curve sign. 
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tion. Despite manipulation with pressure, the 
contrast medium did not pass through the 
mass, and the ascending colon could not be 
visualized. 

On April 23, 1971, selective superior mesen- 
teric arteriography í (Wig. 6, Æ and B) revealed 
the superior branch of the n artery to be 
dilated and displaced upward, where it anas- 
tomosed with the terminal branches of the right 
colic artery and supplied the mass seen in the 
barium enema examination. The middle-sized 
radicles of the superior branch of the tleocolic 
artery showed the appearance of hairpin curves 
within the radiolucent center of the mass. The 
middle colic artery also supplied the mass. The 
inferior branch of the ileocolic artery and the 
appendic ular arteries were in normal position. 
A tentative diagnosis was made of tumor of the 
asc ending colon with colon-to-colon Intussus- 
ception. 

Exploratory laparotomy showed an 8X6X § 
cm. tumor mass in the hepatic flexure of the 
colon with evidence of colon.to-colon mtus- 


Fic, 4. Case 1. Barium enema examination. In- 
tussusception | "with complete obstruction is present 
in the transverse colon, 


Arteriographic Diagnosis of Intussusception 


Fic. g. Case it. Barium enema examination. Double 
contrast study shows intussusception with com- 
plete obstruction in the hepatic flexure of the 
colon, 


susception. There also were adhesions, edema, 
congestion of adjacent tissues, and a 4X4 em. 
ulceration on the surface of the tumor. A hemi- 
colectomy was performed on the right side. 
Pathologic examination revealed à mucinous 
adenocarcinoma of the ascending colon 7 cm, 
distal to the ileocecal junction, with colon-to- 
colon intussusception. 


Case au. A sg year old man complained of 
intermittent periumbilical pain for 1 month. 
Each attack of pain was prec eded bv an in- 
crease in frequency of defecation. W hen exam- 
ined, a sausage-shaped mass was felt in the 
right lower quadi rant of the abdomen. 

On October 11, 1970, selective superior me- 
senteric arteriogr aphy (Fig. 7) showed some 
branches of the ileocolic artery coursing ver- 
tically between the normal horizontally dr 
rected branches of the ileocolic and right colic 
arteries. This finding is identical to that de- 
scribed in a patient with ileocolic intussuscep- 
tion by Klein ef 27? 

On October 14, 1970, a barium enema exam. 
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hic, 6. Case ir. Selective superior mesenteric arteriography. (4) There is dilatation and upward displacement 
of the superior branch of the ileocolic artery, which shows the hairpin curve sign where it anastomoses with 
| 


~ 


the right colic artery, These vesse 


n 


an abnormal mucosal pattern in the proximal 
end of the ascending colon. 
Exploratory laparotomy showed a marked 


ination revealed ileocolic intussusception and 


+ 


ileocolic intussusception. After reduction of the 
intussusception, a firm 6X6X4 cm. tumor 
mass with a central ulceration was found in the 
cecum near the ileocecal valve. Several en. 
larged lymph nodes were noted at the meso- 
colon near the right colic artery. Right ileo- 
colectomy and ileocolostomy were performec 
Pathologic examination revealed a reticulum 
cell sarcoma of the ileocecal valve with intus- 
usception. 


DISCUSSION 


Intussusception has been seen at every 
level of the intestinal tract, from stomach 
to rectosigmoid.* It occurs predominantly 
in children, since 75 per cent of cases are 
seen before the age of 2 years, and only 4.5 
per cent of cases occur in adults.? The most 


common site of intussusception in children 
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s and the middle colic branches supply a visible mass, but the inferior 
branches of the ileocolic artery and the appendicular arteries are in normal | 
colon intussusception. (B) Venous phase shows tumor staining. 


^»osition, indicating colon-to- 


is in the region of the ileocecal valve.? The 
majority of cases in adults are secondarv to 
other diseases. Secondary Intussusception 
usually occurs when an intraluminal neo- 
plasm, either benign or malignant, bu ges 
into the lumen. The tumor then can buckle 
the wall from which it arises, and both tu- 
mor and its attachment are propelled in. 
ward into the intestinal tract by peristalsis, 
thus forming the intussusception. 
Roentgenographically, barium enema and 
small bowel examinations are the most 
helpful methods for the diagnosis of intus. 
susception.! However, selective visceral 
arteriography also may be used to detect 
and locate the level of intussusception. 
Branches of the superior mesenteric arterv 
supplying the intestine normally show a 
regular distribution.* In mild degrees of in- 
tussusception, the terminal arterial branches 
supplying the involved bowel are pulled 
into the sleeve formed by the intussus- 


v. y, 


3 


oe 





Vor. 117, No. 2 


cepted intestine. This produces a vascular 
pattern consisting of stretched, parallel 
vessels closely packed together. These ab- 
normal vessels are displaced from their 
normal position, and their long axis lies 
perpendicular to that of adjacent normal 
mesenteric vessels. As the length of the 
intussusception increases, larger arterial 
branches in the mesentery become pulled 
into the sleeve farther than the bowel which 
thev supply, and these vessels then have to 
curve backwards in order to reach the 
bowel wall. This results in the character- 
istic hairpin curve appear ance of the vessels 
seen in intussusception. The level of the 
intussusception can be determined by not- 
ing which branches of a particular artery 
are involved. The mass formed by the in- 
tussusception may itself be seen as a radio- 
lucent area. [f neoplasm is the cause of the 
intussusception, sometimes the vessels sup- 
plving the tumor are detected or tumor 
staining may occur. 

Our first patient had ileocecal-cohic intus- 
susception because of a relatively mobile 
cecum and ascending colon, associated with 
a tumor of the terminal ileum. In this case, 
the right colic, ileocolic and appendicular 
arteries were displaced upward and showed 
the hairpin curve sign. In Case n, the up- 
ward displacement of the superior branch 
and arterioles of the ileocolic arterv also 
showed the hairpin curve sign, and these 
vessels supplied the tumor mass. However, 
the fact that the inferior branch of the ileo- 
colic and appendicular arteries remained in 
their normal position indicated that the 
cecum was relatively fixed, and not in- 
volved in the intussusception located 
above. In Case ni, the branches of the ileo- 
colic artery ran vertically between the 
horizontal branches of the ileocolic and 
right colic arteries, but the absence of the 
hairpin curve sign indicated a less severe 
degree of intussusception than in Cases 1 
and ri. Absence of tumor staining or visible 
tumor vessels in Cases 1 and 111 may have 
been the result of either avascular tumors 
or strangulation of the regional blood ves- 
sels supplying the tumors.’ 


Arteriographic Diagnosis of Intussusception 


Fic. 7. Case ut. Selective superior mesenteric arterio- 
gram. Branches of the ileocolic artery course 
vertically between the horizontal branches of the 
nght colic artery. 


The literature contains reports ot pecu- 
liar displacement of vessels in superior 
mesenteric arteriograms. Mevers? reported 
à case of internal (left paraddodeiah her- 
nia, and Bron and Sherman? described a 
case of retroperitoneal hemorrhage with 
deflection of the branches of the superior 
mesenteric artery in the upper jejunum, 
with displacement of bowel loops. How- 
ever, each different type of lesion mav have 
specific features useful in the differential 
diagnosis on arteriograms. The changes 
seen in intussusception are distinct. from 
those caused bv simple traction on the 
branches of the superior mesenteric arterv 
bv adhesions alone.® 


SUMMARY 
Three patients with intussusception are 
described in whom mesenteric arterio- 
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graphic studies showed changes character- 
istic of this condition. 

The earliest roentgenographic change 
seen in the arteriogram is a ) 
stretched, closelv packed parallel vessels 
displaced from their normal position, with 
their long axis perpendicular to the direc- 
tion of adjacent normal mesenteric vessels. 

In more severe degrees of intussuscep- 
tion, the abnormal vessels become doubled 
back on themselves, producing the charac- 
teristic hairpin curve appearance. 

The level of the intussusception can be 
determined by noting which branches of a 
particular artery are involved. The mass 
formed by the intussusception may itself 
be seen as a radiolucent area. If neoplasm 
is the cause of the intussusception, vessels 
supplving the tumor mav be identified or 
tumor staining can occur, 

arteriography can 


~ 


group of 


Selective mesenteric 
be a helpful diagnostic procedure when 
Intussusception 1s suspected. 
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MALPOSITION AND DISPLACEMENT OF THE 
BOWEL IN RENAL AGENESIS AND 
ECTOPIA: NEW OBSERVATIONS* 


By MORTON A. MEYERS, M.D., JOSEPH P. WHALEN, M.D., JOHN A. EVANS, M.D., 
and MANUEL VIAMONTE, M.D.f 


NEW YORK, NEW YORK AND MIAMI BEACH, FLORIDA 


dH qus purpose of this report is to establish 
the bowel changes which mav be asso- 
clated with renal agenesis and ectopia. We 
have observed that specific portions of the 
intestine mav occupy the area of the renal 
fossa on the side of agenesis or ectopia, or 
show characteristic displacement and ex- 
trinsic mass effect by an ectopic kidnev. 

These new observations are of clinical 
importance both in uncovering the renal 
anomaly and in distinguishing these bowel 
changes from such conditions as internal 
hernia, malrotation of the intestines, and 
displacement by a tumor mass or organo- 
megaly. The associated findings strongly 
suggest that development of not onlv the 
extraperitoneal perirenal fascia, but por- 
tions of the intestinal mesenteric fixation, 
are embryologically dependent upon nor- 
mal ascent of the kidnev. 


MATERIAL AND METHOD 


The records of 120 patients with the 
diagnosis of renal agenesis or ectopia seen 
at The New York Hospital over the 6 year 
period of 1965-1971 were reviewed. The 
majority were infants and children without 
further studies beyond the urologic diag- 
nostic evaluation. Of this group, 11 had 
both urographic and gastrointestinal con- 
trast studies. Eight of these showed distinc- 
tive bowel changes, which in addition to a 
patient recently encountered at the Mount 
Sinai Hospital-University of Miami School 
of Medicine form the basis of the clinical 
material analyzed. 

The anatomic alterations in the extra- 
peritoneal tissues and particularly the peri- 
renal fascial planes accompanying agenesis 


or ectopic position of the kidney were 
studied post mortem. A cadaver with a 
known pelvic kidney was selected and 
frozen to a solid state by immersion in a 
tank of drv ice for 36 hours. Horizontal 
sections of approximately 14 inch thickness 
through the abdomen and pelvis were then 
obtained with a buzz-saw. These were 
studied, the fascial planes identified and 
then photographed. 

A serles of presacral retroperitoneal 
pneumograms including normal studies and 
cases of unilateral renal agenesis, pelvic 
ectopy and crossed renal ectopia were re- 
viewed and analvzed particularly for de- 
lineation of extraperitoneal fascia. 


ROENTGEN OBSERVATIONS 
MALPOSITION OF BOWEL ACCOMPANYING RENAL 
AGENESIS OR ECTOPIA 

On the right side, the descending duo- 
denum may be abnormally positioned pos- 
teriorlv. Normallv, the second portion of 
the duodenum descends immediately an- 
terior to the medial half of the right kidney. 
In a right lateral projection during an 
upper gastrointestinal series, the descend- 
ing duodenum thus projects anterior to the 
lumbar spine. With congenital absence or 
failure of ascent of the right kidney, the 
descending duodenum may occupy the area 
of the renal bed and project well over the 
lumbar spine (Fig. 14; and 28). Its course 
on a frontal roentgenogram appears nor- 
mal. 

Proximal jejunal loops may also occupy 
a similar position, filling in the renal fossa 
and coursing abnormally posteriorly (Fig. 


1 B; and 2, 4 and B). At times, their dis- 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3-6, 1972. 
From The Departments of Radiology, The New York Hospital-Cornell University Medical Center, New York, New York. 
t The Mount Sinai Hospital and The University of Miami School of Medicine, Miami Beach, Florida. 
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tc. 1. (4 and C) Upper gastrointesti- 





nal series demonstrates posterior 
malposition of descending duodenum 
and abnormal location of jejunal 
loops in area of right renal bed. 
There is also a suggestion of separa- 
tion of small bowel loops in the left 
lower quadrant. (B) Intravenous 
pyelogram reveals crossed renal 
ectopia to the left side. 
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Bowel in Renal 


1 and B) Upper gastrointestinal series demonstrates striking poste ior malpositi 


L 


icjunal loops, simulating some of the features of a right para 


hernia. 


tinctly abnormal position may be confused qu adrant 


tor a form o interna. ernia. arteries 
senter] 


Case 1. Right renal agenesis with intestina angiographic 


malposition simulating a right paraduodena Absence of the i 


ernia. were noted (Fig. 
| ! as admitted with not appreciat 

pain in the right lumbar and sacroiliac areas, agenesi 

radiating from buttock to knee. The pain be- diagnosis of ri 


See” 


This 71 vear old female w 


. 


came worse when walking and was relieved by made. 
H 


we 


lying down. Xt surgery, t 


Physical examination revealed slight obesity terna hernia. 


and mild hypertension. There were no palpable cou d be found 
masses or organs. Tenderness was elicited on tong sma | bowel mesentery 
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aye 


palpation of the right sacroiliac region. Lumbo- the patient s pain disappeared an 
sacral spine series showed marked degenerative follow-up there was no evidet 


we 


" 


changes at L4-5 and L5-51. tinal diseas 


The patient developed epigastric pain and On che 
tenderness, probably secondary to analgesic pines 


NA NUS Se SOE ai ON UR ae posteromedial ma yosition. of th 
gastritis. An upper gastrointestinal series Te- 3 | 

transverse colon. Normalh 
portion of the large intestine 
2 upperquadrant(''roentgenogr: 


superior m - arteriography show flexure) retains the mesenteric attachm 
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vealed posterior malposition of the descending 


inert 
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duodenum and proximal j os in the 
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, 1 and / 


right flank region (Fig. 
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tribution of jejunal branches in the right upper of the transverse colon. Distal to th 
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€ superior mesenteric arteriograms. 
jejunal arteries arising normally on the left, but then 
capillary blush of the jejunal loops assumes a general reniform contour. (E) 
delayed roentgenogram reveal absence of the night kidney 
trophy on the left. 


Fhe arterial phase demonstrates the 


curving to the right mid-abdomen. Note how the 


7) Flush aortogram and (F) 
and renal artery, with compens 


atory hyper. 


zm 





eS 
i 
A 
aia 
Tt 
Jo ied a S st rd ENIR: x VAS det Saa tese 2» esta 
p UN M qe ORO 
eae Sse X i 2 5 SUAM NND D AS XT Gees Ni 
R re i DUE A (ieee grees VEDO NS: GUAE A E Sa cee S OUR AE 
sa EN ur Rn UAM Aa ke s 2 : REOR s 
oS Sm e 5 eres dete 
A F e Hs TD A RANDE 
due Be E 
EE 3 $ E M E ; TON QU VD uus 
NS RU UE 25 e xus Re mU. um MUROS NU TES a 
x s à VEND io 3 pU BORN xs EAE EM z 2 2 2: a ARAARA SACRE TES ees 2 3 
me : S [OU UNA US DRS aeRO Ae) Tae OOS SRY ae 


courses inferiorly between the medial sur- 
face of the spleen and the anterolater al 
aspect of the left kidney to the’ ‘anatomic 

splenic flexure in relation to the splenic 
EMEN The anatomic splenic flexure ts 
normally not only the most posterior but 
also the most fixed portion of the large 
intestine, being restrained by the phrenico- 
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Fic. 3. 67 and B) Barium enema exami. 


nation demonstrates marked posterior 
and medial malposition of the distal 
transverse colon and anatomic splenic 
Hexure into the area of the left renal 
bed. (C) Intravenous pyelogram reveals 
absence of the left kidney. 


colic ligament.” Distal to this 
i continues as the 
descending colon, 

ae agenesis or ectopia of the eft kid- 
ney, the mesenteric distal transverse coton 
i be detlected posteriorly and medially 
into the “empty” renal fossa area. Simi- 
arly, the anatomic splenic flexure of the 


point, the 
extraperitoneai 
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colon may be deflected toward the same 
site (Fig. 3, 4-C). 
Figure 4, Z and B, illustrates colonic 
herniation through a large foramen of 
Bochdalek. Associated left renal agenesis 
is indicated bv the medial malposition of 
the subdiaphragmatic distal transverse 
colon and anatomic splenic flexure at the 
level of the phrenicocolic ligament. 


DISPLACEMEN?1 OF BOWEL IN RENAL ECTOPIA 

On plain roentgenograms or barium 
contrast studies, the contour of the density 
that may be seen in ectopic kidnevs usually 
is not clearly outlined. Two factors appear 
to account for this: (1) the relative lack of 
contrasting extraperitoneal fat in the lower 
abdomen and upper pelvis, and (2) the 
common marked anterior malrotation of 
the ectopic kidney. It is the latter feature 
which also brings the ectopic kidney in the 
iliac or lower abdominal area into close 
relationship with the medial borders of the 
ascending and descending colon and small 
bowel loops. Failure to recognize the char- 
acteristic mass effects and displacements as 
secondary to renal ectopia may lead to 
unnecessary surgery. 
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Case 11. Ectopic kidney presenting as an un- 
identified mass. 
This 24 vear old female complained of left 
lower quadrant pain of a few months! duration, 
A firm fixed mass was easily palpable. Ph ysical 
and routine laboratory examinations were 
otherwise within normal limits. A barium 
enema study demonstrated an ill-defined mass 
in the left lower quadrant with pressure upon 
the medial contour of the iliac portion of the 
descending colon (Fig. 5.7). Exploratory laparo- 
tomy revealed a left ectopic kidney. A post- 
operative intravenous pyelogram demon- 
strated its relationship to the descending colon 
(Fig. 5B), 
rge intrathoracic diaphragmatic 
herniation of transverse colon through the If displacement of small bowel loops 
foramen of Bochdalek. Lateral view. (B) There is toward the midline can also be demon- 


also marked medial malposition of the distal ir os .f MNT 
| : i po: . ehe strated, the reniform contour of the “mass’ 
transverse colon and anatomic splenic Hexure into i 


the area of the left renal bed. These changes are Ma} be more clearly shown (Fig. 6, Z and 
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Malposition of Bowel in Renal Agenesis 


Vic. g. Case n. U4) Barium enema examination demon 


trates extrinsic mass impression upon m 


of lower descending colon. (B) Intravenous pyelogram documents a left ectopic kidney with mari 
anterior malrotation in relationship laterally to the descending colon. 


DISCU 


Ashley and Mostofi? believe that the 
initiating factor in renal agenesis is in the 
metanephric blastema. Disturbances of 
embryologic growth from the fourth to the 
eighth week of fetal life may result in renal 
ectopia. Normally the kidney reaches its 
mature level opposite the second lumbar 
vertebra at the end of the second month. 
The normal developmental ascent of the 
kidneys is necessary for the formation 
of the extraperitoneal perirenal fascial 
planes.*! With either agenesis or ectopia 
of the kidney, there is failure of condensa- 
tion of the extraperitoneal connective tis- 
sue in the flanks into well-defined fascial 
layers. In contrast, the perirenal fascia is 
present in cases of ptotic kidney. Figure 7 


SION 


a 


illustrates an anatomic cross-section through 


an ectopic kidney in the pelvis. While tl 
usual perirenal fascial lavers immediate 
enveloping it are clearly demarcated, the 
could not be identified in the upper extra- 
peritoneal space on the same side; they 
were present on the opposite side where the 
kidney was normally positioned. Simila 


cases of renal agenesis and crossed 
ectopia studied by retroperitoneal 


pret 
mography document failure of formation c 


E 


the perirenal fascia on the side of the : 


sent kidney (Fig. 8: and 9). The lack 
restraining fascia appears to contribute to 
the ease of malposition of bowel into the 
pliable extraperitoneal fat in the "empty" 
renal fossa. 


It is also apparent from the extreme 
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o. (A) Small bowel series. Inframesocolic mass displacement of the small bowel and colon in the nght 
lower quadrant. Note reniform contour of mass displacement. (B) Intravenous pyelogram reveals a 


lobulated ectopic right kidney with characteristic anterior malrotation. 


mobility of jejunal loops and portions of the (1 out of 700-1,200).59: 316 The incidence 
colon, particularly the anatomic splenic of crossed fused ectopia is only 1 out of 


E] 
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flexure, that there 1s associated laxity of 7,s00.! It has been pointed out that an 

3 : j " / 3.2 i i 
mesenteric supports of the bowel. Indeed, over-representation may be assumed in 
the phrenicocolic ligament may be absent. urologic cases because pathologic condi- 
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The operated case in this series of right tions such as stone and hve ronephrosis are 
renal agenesis with marked malposition of more common. There is a male to female 
the jejunal loops showed no defects in the preponderance in a ratio of 3 to 2, and the 
small bowel mesentery except foritslength. anomalies are commoner on the left 

These changes in intestinal position have side, 5347an 

not been seen following acquired atrophv The clinical value of these observations 
or surgical removal of a kidney. Several is two-fold: 
actors appear to contribute to this—most 1) Identification of the characteristic 
notably, adipose replacement between the intestinal malposition or displacement on a 
intact perirenal fascial layers or postopera- barium contrast studv leads to uncovering 
tive adhesions in the renal bed, in the face of the renal anomaly which may have 
of intact intestinal mesenteric support. multiple clinical implications. 

These anomalies are not rare. Unilateral The nonspecificity of abdominal symp. 
renal agenesis and renal ectopia have been toms in general and the frequent gastro- 
found more frequently on roentgen exami- intestina symptomatologv produced by 
nation (1 out of 500) than in autopsy series urinary tract disease!? often lead to barium 
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contrast studies as the initial roentgeno- 


graphic evaluation. Recognition of these 


sowel changes as being secondary to renal 


+ 


agenesis or ectopia readily leads to the 
appropriate diagnostic studies. 
While such renal anomalies may be com- 


2 


patible with long life, Ashley and Moston’ 
ave pointed out that the incidence of renal 


disease in a congenitallv solitary kidnev as 


Mz e 


a cause of death is, however, high. In uni- 


ateral agenesis, the opposite kidnev has 
been found to be diseased in one-third* to 
almost two-thirds? of cases, usually second- 
arv to chronic pyelonephritis. Compensa- 
tory yertrophy of the solitary kidney 
results in a palpable mass in the flank in 
about 25 per cent? Furthermore, because 
it projects below the rib cage, it 1s more 
susceptible to injury. 


d i 
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In an ectopic kidney or crossed rena 


+ 


| 
ectopia with fusion, the incidence of com- 
plications such as lithiasis, infection. and 


3 


hydronephrosis also approaches ṣo per 
cent.? Pain in the lower abdomen may leac 


Bowe 


in Rena 


to such erroneous diagnoses as appenc 
diverticulitis, neoplasm of the colon, 
senteric cyst, and ovarian disease. 


* 


Pelvic ectopv is of obstetric importance 


because it might complicate delivery. In 


m 


review of the subject, Anderson e al.” con- 
cluded that most women with pelvic kidney 
mav be delivered vaginally, but if all the 
renal tissue lies in the pelvis, as in bilateral 


* u 


ectopy or solitarv fused pelvic kidnev, the 


»est method of deliverv 1s cesarean section 
Anomalies of structures arising from th 
urogenital ridge are associated with these 
renal conditions in as high as 18.5 per cent 

of cases.?7-? These include vaginal atre 


ivpoplastic or unicornuate uterus, 
absence of an ovary in females and, 
often, monoorchidism and abnormality 
the vas deferens in the male. Extragenito- 


ES 


urinarv tract anomalies are fr 


sociated with unilatera 
children.’ 


(2) Such bowel changes should not be 
mistaken for a form of internal hernia, 


Vic. 7. Anatomic cross-section through pelvis at the level of the iliac crests. 7 
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arrows) from the lower 


abdominal aorta, maintains its 


defined extraperitoneal fascial planes (arrowheads). These layers of perirenal fasci 
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duodenal hernia, jejunal loops and their 
mesentery and vessels pass through the 
fossa of Waldever posterior to the superior 
mesenteric artery into a hernial sac of the 
ascending mesocolon. Frontal projections 
alone thus show similar findings, with the 
jejunal arteries arising normally from the 
left side of the superior mesenteric artery 
and then coursing abruptly to the right to 
supply a group of small bowel loops in the 
rght abdomen. Lateral projections during 
aortography or, more clearly, during se- 
lective superior mesenteric arteriography 
readily differentiates the two. 

In left renal agenesis or ectopia, the 
posteromedial deflection of the distal trans- 
verse colon and anatomic splenic flexure 
into the renal bed should not be confused 
for displacement by an enlarged spleen. 
Splenomegaly may depress the anatomic 
splenic flexure of the colon, but does not 
displace it medially. 


lic. X. Presacral retroperitoneal pneumography in 
unilateral left renal agenesis. None of the peri- 
renal fascial layers have developed on the affected 
side. 


abnormality of rotation of the intestines or 
displacement by a tumor mass or organo- 
megalv. The differential diagnosis of these 
conditions, while often subtle, is neverthe- 
less clear-cut. 

In right renal agenesis or ectopia, the 
posterior position of jejunal loops within 
the renal bed might be most readily con. 
fused with a right paraduodenal hernia.” 
The loops, however, do not possess the 
characteristic circular grouping, stasis and 
dilatation, the identifiable afferent and 
efferent limbs, or the fixation and non- 
displacement within an encapsulated her- 
nial sac despite multiple positions. Distinc- Fic. 9. Presacral retroperitoneal pneumogram with 


o^ 


tion 1s further made bv arterlog raphy. In excretory urography in a case of crossed renal 


agenesis of the right kidney, jejunal loops ectopia with fusion. W hile the adrenal glands 
ae AC ere eee EA NO: have normally developed (arrows), there is failure 
and their mesentery and vessels are de. 


| , , : of condensation of the extraperitoneal fat into 
fected anterior to the superior mesenteric well-defined connective tissue fascial layers on the 


artery into the right fank. In a right para- side of the absent kidney, 
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or opposite the crest of the ilium (8 per 


cent), or in the abdomen below the level of 


the second or third lumbar vertebra and 
above the crest of the ilium (29 per cent).'? 
In 2 cases of ectopic kidney in the true 
pelvis studied with barium enema, no defi- 
nite pressure effect upon the sigmoid colon 
was noted. This is presumably because the 
kidnev within the sacral hollow does not 
come into relationship with the anteriorly 
directed sigmoid loops. The pressure effects 
of an ectopic kidnev in the area of the iliac 
fossa on the medial aspects of the ascending 
or descending colon are increased bv its 
malrotation. Simultaneous small bowel dis- 
placement may clearly outline the reniform 
contour of the “mass” (Fig. 64). 


CONCLUSIONS AND SUMMARY 


Agenesis or ectopia of the kidney is 
frequently accompanied by characteristic 
malposition of specific portions of the 
bowel. On the righ t, the descending duo- 
denum and proxim: alj jejunal loops and on 
the left, the distal transverse colon and 
anatomic splenic flexure may occupy the 
area of the renal fossa. Renal ectopia, par- 
ticularly in the iliac fossa or lower abdo- 
men, may result in a characteristic mass 
effect upon or displacement of the ascend- 
ing or descending colon. 

These observations are of clinical signifi- 
cance both in uncovering the renal anomaly 
and in distinguishing these bowel changes 
from such conditions as internal hernia, 
malrotation of the intestines, and displace- 
ment by a tumor mass or onganomealy” 

It appears that developn portions 
of the intestinal mesenteric fixation as well 
as of the extraperitoneal perirenal fascia are 
embryologically dependent upon normal 
ascent of the kidney. 


Morton A. Meyers, M.D. 

Department of Radiology 

The New York Hospital--Cornell 
University Medical Center 

£25 East 68th Street 

New York, New York 1002 


Benjamin, J. A., and Tonry, C. E. 


. Farman, F. 


Malposition of Bowel in Renal Agenesis 
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STARCH GRANULOMATOUS PERITONITIS* 


By WILLIAM N. COHEN, M.D., and SIROOS SAFAIE.SHIRAZI, M.D. 


IOWA CITY, IOWA 


TARCH granulomatous peritonitis can 
be elicited by the residual dusting pow- 
der on surgeons’ gloves, drains, or catheters 
directly implanted at the time of laparot- 
omy, but has also occurred from starch 
powder residues introduced into the va. 
gina, 2M 
It is our purpose to present this entity by 
reporting 3 additional cases and reviewing 
the literature with regard to the roentgeno- 
logic findings. 


REPORT OF CASES 


Case 1. J.T. This 20 year old female was re- 
admitted to University Hospitals 2 weeks after 
an uncomplicated cholecystectomy, because of 
recurrent right upper quadrant pain which 
radiated to her shoulder. This was sharp and 
stabbing in nature, but not associated with 
anorexia or vomiting. Deep inspiration and the 
supine position exaggerated the pain. On physi- 
cal examination, extreme tenderness was evi- 
dent as well as the suggestion of a deep mass in 
the region. She was afebrile with a white blood 
cell count of 10,600 per cubic mm. and a normal 
differential. An upper gastrointestinal examina- 
tion demonstrated a subhepatic mass which 
displaced the distal stomach and proximal 
duodenum inferiorly and anteriorly (Fig. 1, 
A-D). 

The patient’s abdomen was then re-explored, 
at which time the subcutaneous tissues and 
musculature in the region of the previous 
cholecystectomy scar were found to be mark- 
edly edematous. Multiple adhesions involving 
several loops of bowel were also present in the 
subhepatic region, but no abscesses could be 
found. An enormous number of 3 mm. in 
diameter peritoneal implants, which were hard 
and yellow-gray in color, peppered the area. 
Histologic examination of these as well as the 
abdominal wall revealed focal granulomata 
with multinucleated giant cells and other 
chronic inflammatory cell infiltrations. Re. 
fractile foreign material characteristic of starch 
granules was present within giant cells. No 
organisms could be found. 


Postoperatively the patient was given tetra- 
cycline and a short course of prednisone which 
was completed on the 22nd postoperative day. 
She became free of pain, although a feeling of 
tightness persisted. During the succeeding 6 
months, however, she noted some mild pain 
and deep tenderness which was exacerbated by 
vigorous exercise. 


Case u. D.K. This ss year old woman 
underwent abdominal hysterectomy and bi- 
lateral salpingo-oophorectomy 6 weeks after 
internal irradiation for endometrial papillary 
adenocarcinoma. Her immediate postoperative 
course was uneventful except for a sterile, ser- 
ous drainage from the midportion of the incis- 
ion. This decreased significantly and she was 
discharged on the tenth postoperative day feel- 
ing well. Shortly thereafter, however, she be- 
came nauseated, began to vomit, and experi- 
enced lower abdominal distention and tender- 
ness. She was admitted to her community 
hospital, where a white blood cell count of 
27,750 per cubic mm. was obtained. Cultures 
were taken from the yet persistent abdominal 
wound drainage and a course of ampicillin 
begun. By the next day the white blood cell 
count had fallen to 8,750 per cubic mm., but 
her abdominal distention increased. She was 
then transferred to University Hospitals. 

Upon admission the patient was afebrile and 
in moderate distress with a distended abdomen. 
Her pelvis felt indurated. Bowel sounds were 
absent and the patient denied cramping pain. A 
plain film abdominal roentgenographic exami- 
nation showed gas-distended loops of small 
bowel and ascites (Fig. 2), and a barium exami- 
nation demonstrated the colon to be patent and 
not participating in the distention. A portion of 
distal ileum visualized by reflux was also of nor- 
mal caliber. 

Although the patient became more comfort- 
able, her white blood cell count again rose to a 
level of 20,700 per cubic mm., despite the fact 
that she remained afebrile. On the fourth hospi- 
tal day she suddenlv experienced dvspnea as- 
sociated with a rapid pulse rate and rapidly 
expired, despite the application of resuscitative 
measures. 


* From the Departments of Radiology and Surgery, University of lowa Hospitals and Clinics, Iowa City, Jowa. 





Vic. 1. Case 1. (Æ and C) Precholecystectomy upper gastrointestinal examination. The stomach 
denum are intrinsically negative and in normal position. (B and D) Repeat examination obtaine: 
postoperatively when the patient had developed recurrent right upper quadrant pain. The gastric an 
and proximal duodenum have been displaced inferiorly and anteriorly by an apparent subhepatic 
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mata with eosinophile infiltration were noted in 
addition to crystals characteristic of corn 
tarch. The lungs were involved in a generalized 
pulmonary edema without pulmonary or coro- 
nary infarctions. 
The cause of death was postulated to be the 
result of a hypersensitivity reaction to corn 
starch. 
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Case nur. D.S. This 34 year old man's left 

inguinal region and retroperitoneum had been 

xplored because of cryptorchism. In the course 

of surgery the peritoneal cavity was entered. 

For the first 2 postoperative weeks the patient 

progressed satisfactorily and was asymptoma- 

tic. He then became aware of a left lower 

quadrant pain which was steady, but accom- 

panied by occasional cramps. Chills, fever, and 

increasing constipation were perceived. When 

examined 4 weeks after operation he was not in 

acute distress, but considerable erythema, in- 

duration, and tenderness were present in the 

region of the healed incisional scar. His tem- 

perature was 99.4° F., white blood cell count 

Jase 11. Distended loops of small intestine are 6,600 per cubic mm., and 16 lb. of weight had 

been lost since the prior hospital admission. On 

a barium enema examination an extramucosal 

At postmortem examination a severe granu- mass which involved the lateral aspect of the 

lomatous peritonitis with ascites was encoun- distal descending colon was encountered, a site 

tered. The omentum, mesentery, and bowel which was directly beneath the incision (Fig. 3, 
walls were thickened and multiple 2 to ; mm. .Z and B). 

opacities were present on the peritoneal sur- This region of the patient’s abdomen was 

faces; but no mechanically obstructed areas then re-explored. Although no abscess was 
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were found. Histologically, giant cellgranulo- found, the tissues were edematous and firm 
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. Case ui. C4) Barium enema examination. The distal descending colon is displaced mediall 
poorly defined mass which has features of being at least extramucosal in origin (B). 
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with granular areas on the peritoneum, but the 
adjacent colon was free of intrinsic lesions. Mul- 
tiple biopsies were obtained and the area irri- 
gated and drained. Histologic examinations 
demonstrated a diffuse chronic inflammatory 
reaction with numerous focal granulomata and 
abundant foreign body type giant cells. Al- 
though some of these contained PAS-positive 
material in their cytoplasm, no star EM granules 
were identified. Acid-tast and (for 
fungi) stains were negative. Phe tissue : di AZNOSIS 
was consistent with starch granuloma and no 
other cause was identified. The interval of 4 
weeks was a reasonable time for starch granules 
to be resorbed. 


DISCUSSION 


When surgical gloves were first intro- 
duced bv Halsted, a wet technique was 
used to lubricate them. This was soon aban- 
doned in favor of a dusting powder that 
was applied before sterilization. The first 
agents used consisted of lycopodium spores 
or a mixture of this with id (magnesium 
e thought to be nontoxic. However, 
in $97 ; Antopol! reported cases of post- 
Gus ib ves granulomata and draining sinuses 
as a result of both of these agents, although 
emphasized the harmful effects of the lyco- 
podium. As a result this was abandoned but 
the tale, which was still considered to be 
biologically inert by most hospitals, con- 
tinued to be used as the sole ingredient of 
the glove dusting powder. T hen in 1943 
German’ reported 20 cases of postoperative 
foreign body granuloma and marked peri- 
toneal tissue reaction induced by tale. Four 
years later 37 cases of serious complica- 
tions, i SN were reported 

| “Tale must 
b ps iom ie fe dd of Sues ros 

Bv this time efforts had been uide wav 
to search for an alternative and Lee and 
Lehman! in 1947 suggested a corn starch 
powder derivative treated to withstand 
E d Their animal experiments 
showed that it was completely absorbed 
from the peritoneal cavity and had good 
How qualities and particle size. The product 
was subsequently marketed and widely 
used under the trade name of Bio-Sorb. 


The lead author and others," however, 
later noted some deficiencies in their 
nal experimental protocol and re-ev: aluated 
the effect of the starch powder compound 
in a group of dogs by observing the effect on 
the peritoneum at multiple time intervals 
instead of only after an extended fixed 
period of time, as they had done previously. 
They found that, although the starch 
powder was absorbable, it did produce : 
foreign d reaction as long a asit was T 
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icles were present ae reaction wou ald he 
sustained. They recommended washing 
gloves prior to surgery. 

In 1955 the first cases of sti Hm granulo- 
mata in humans were reported.” ' Althou gh 
the reaction was restricted to incisional 


areas in these patients, à paper Benin ene E 


add: rm al 
h: ave ap- 


Since then 
D mum. 


tollowing 
r ndi. of 


vear 

un 
ture? 8-2. |n de 24.9829 VER the cum ee 
number of cases being 66 by mid 1972. 
Included in this group are 2 papers specif- 
cally incriminating rice starch?! un 
had replaced corn starch in some of the 
Ec preparations in an attempt to 
reduce the risks of reaction. The expecta- 
tion was that the smaller particle size of the 
rice starch would allow or the use of less 
powder on the gloves and would be more 
readilv absorbed. The flurry of reports of 
this complication in recent vears has 
prompted speculation that some alteration 
in the composition of the starch compounds 
used has taken place,'® but there is no evi- 
dence as vet to support this. 

Considering the ubiquitous use of 
material, the incidence of serious complica- 
tion still remains quite low, although it has 
been postulated that minor reactions might 
occur more frequently, being manifest as 
peritoneal adhesions or transient episodes 
of postoperative abdominal pam. The 
possibility of a hypersensitivity reaction 
has also been suggested (as the pathologist 
in Case 11 speculated), but sensitivity tests 
have been negative, * except for an atypl- 
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ROENTGENOGRAPHIC FINDINGS 
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* Cecal filling defect;? 1. "partial obstruction of duodenum on upper gastrointestinal examination; and 1 "lag 
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cal delayed reaction reported in 1 patient.? 
Also, there have been no documented cases 
of exacerbations, considering that all of the 
proven cases have been re-exposed to starch 
at the time of their repeat surgery.? Never- 
theless, it is apparent that the occasional 
patient does hyper.react to starch in some 
idiosyncratic manner. 

Previous publications frequently did not 
mention the roentgenographic findings 


prior to the identification of the starch 


granulomatous peritonitis. Those that did, 
usually described plain film roentgeno. 
graphic observations of distended loops of 
small and/or large bowel. None of these 
cases were illustrated (Table 1). In only 1 
instance, where a cecal filling defect was 
described on a barium examination, was 
there evidence of a mass. Two of our cases 
(Cases t and 111) did have evidence of extra- 
visceral and extramucosal mass lesions, 
respectivelv. These findings were non. 
specific as to their etiology and postopera- 
tive abscess was considered to be the prob. 
able diagnosis in both instances. 

The symptoms, which begin approxi- 
mately 2 weeks after an operation, consist 
of pain in or around the incision, malaise, 
and sometimes distention and vomiting. 
The patients are often afebrile with a nor- 
mal to slightly elevated white blood cell 
count. The physical findings consist mainly 
of tenderness in the area of the incision, 
which can feel indurated, and/or an ill de- 
fined deep mass. Re-operation is usually 
elected because of the clinical suspicion and 


Findings Indicated 


PRIOR TO IDENTIFICATION OF STARCH GRANULOMATOUS PERITONITIS 


Negative 


Roentgenographic 
Roentgenographic 


Findings Described 


| 14. Distention on plain film 
174  roentgenograms 
| 3 other* 


wht dia- 


inability to exclude conditions such as peri- 
tonitis, intestinal obstruction, or abscess. 
At operation, adhesions, edematous tissues, 
fluid, and numerous granulomata which 
seed the peritoneal surfaces are observed. 

The histopathologic diagnosis requires 
the presence of a granulomatous reaction 
with giant cells and other chronic inflam- 
matory cells including at times eosino- 
philes. Starch granules should be within the 
giant cells to exclude those introduced at 
the time biopsy specimens were obtained. 
They stain dark blue with Gram's iodine, 
reddish with periodic acid Schiff. (PAS) 
reagent, and under polarized light are char- 
acterized as Maltese crosses 10 to 1 4 meters 
in diameter? Identification of the intra. 
cellular starch granules provides the defini- 
tive diagnosis; however, their absence does 
not exclude this etiologv since thev are 
absorbable. Therefore, if there is a charac- 
teristic clinical course, the pathologic find- 
ings are compatible, and no other etiology 
of granulomatous disease can be identified, 
a strong presumptive diagnosis can be made 
(Case i11). 

Postoperatively the symptoms and signs 
often subside spontaneouslv after an addi- 
tional 2 to 4 weeks. There are no docu- 
mented cases of recurrences.? Steroids have 
been advocated and a short course of 
treatment seems to hasten recovery, reduce 
the severity of the symptoms and improve 
the patient's sense of well being. Preven- 
tion, however, is the best remedv and can 
be accomplished by meticulous cleansing of 
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surgeons’ gloves with wet lap pads followed 
bv rinsing, as well as the continued search 
for vet a safer lubricating powder. 


SUMMARY 


The distressful problem of granuloma- 
tous peritonitis induced by starch glove 
dusting powder is discussed; 3 additional 
cases are reported; and the literature is 
reviewed as to the roentgenographic mani- 
festations, which are nonspecific for this 
entitv per se. 

However, when a postoperative patient 
improves, then, after an interval of approxi- 
mately 2 weeks, develops pain in and/or 
beneath the incisional area and has roent- 
genographic findings of a mass or ileus 
(paralvtic or mechanical), the diagnosis of 
granulomatous peritonitis should be con- 
sidered, particularly when he is afebrile or 
has only mild temperature elevations. 


William N. Cohen, M.D. 

Department of Radiology 

University of lowa Hospitals 
and Clinics 

lowa City, Iowa $2240 
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INTESTINAL CAPILLARIASIS* 
| NEW CAU A MALABSORPTION PATTERN 


By GERARDO B. PAULINO, Jr, M.D., and JACK WITTENBER G, M.D. 


BOSTON, MASSACHI TTS 


1967 an epidemic of severe diarrhea genograms were made every hour until the 
afflicted more than 1,000 natives inthe proximal colon was opacifed., 
orthern Philippines and resulted in 100 
deaths." Epidemiologic studies identified Se ne a EINECS 
the newly discovered species of roundworm, All roentgenograms were inspected for 
Capillaria philippinensis’ as the causative the classical signs of the malabsorption 
agent. Infestation of the small bowel by syndrome as enumerated by Marshak and 
this parasite resulted in severe derange- Lindner." 
ment of intestinal function which included 
malabsorption of fats and sugars as well as 
severe protein and electrolyte losses. A Any small bowel dene desee 
previous description? of the small bowel €". or more in diameter, regardless is 
roentgenographic examination of 2 pa- length, was considered dilated: 8 of the 14 
tients with this disease recorded the pres- patients demonstrated this finding on at 
ence of an abnormal small bowel pattern. least 1! roentgenogram. The dilatation 
Our experience with an additional 14 usually involved a short segment and was 
patients confirms the presence of a small "rely marked (Fig. 1). The average caliber 
| of the dilated jejunum wi 


T. DILATATION 


bowel roentgenographic abnormality and 
strongly suggests a distinctive malabsorp- Crs , 


tion pattern for intestinal capillariasis. 2 MIS LON 


MATERIAL AND METHOD bbc E ET 
EGMENTATION 


Fourteen ot the 19 patients with intes- olated loops of bowel distended with 
tinal capillariasis Seen at the Philippine barium, maintaining a mucosal fold pat- 
General Hospital in 1963-1969 underwent tern, and demarcated from adjacent similar 
small bowel roentgenologic examinations: units by emptied intervening intestine 
i males and 3 females Hane examined; were considered the criteria for this ab- 

- their ages ranged from 10 to 65 years. All. oen ality, This finding was an uncommon 
E patients came from the endemic areas o I^ manifestation being present in only $ pa- 
llocos Su r, had la boratory evidence of tients and marked in but 1. Wh Ne pr PNE 
malabsorption and were found to be pass- 


Te MU Me AU DK NE l “segmentation most commonly was ob- 
TE CUE PAPATU PAPPERS: CBES IN- cocoa che dlenncamd s of the delayed 
their stool. Marked hvpoproteinemia and 


st ; variety (Fig. 1). 

particularly low serum albumin levels were l i 

a uniform finding in these patients. Teen- A 

aged boys made up the majority of patients Also known as fragmentation, this refers 
since they were the highest risk group be- to the haphazard distribution of numerous 
cause of their propensity to swim and fish small clum ps of barium (resembling snow- 


in infected waters. Approximately 18 fakes) in loops of intestine through which 
ounces of U.S.P. barium sulfate were ad- the main barium column has already 
ministered by mouth and abdominal roent- passed. This was the commonest roen tgeno- 
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* From the Departments of Radiology, University of the Philippines, Philippine General Hospital; and Boston City Hospital and 
Boston University School of Medicine, Boston, Massachusetts. 
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graphic abnormality, being present to some 
degree in all patients examined. In its 
severest form, verv coarse accumulations 
of barium (Fig. 2) were observed on each 
roentgenogram in the same patient and 
eventually in most segments of the small 
intestine. More characteristic, however, 
was the presence of a delicate sprinkling of 
residual barium confined to the middle and 
distal jejunal and proximal ileal segments 
(Fig. 3). There was no tendency for the 
coexistence of segmentation and frag- 
mentation in the same patients, a charac- 
teristic noted in other malabsorption svn- 
drones: 
4. HYPERSECRETION 

The presence of dilute barium  (7.e., 

graver in color than that proximal to 1t) 


Pic. 1. One hour roentgenogram of a small bowel 
series in a patient with the severest malabsorption 
pattern. The proximal jejunum is mildly dilated 
and has diffusely thickened valvulae conniventes 
(white arrows). Segmentation and scattering are 
present in the ileum. 


& 
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Vic. 2. Coarse scattering of the barium is present 
throughout the jejunum on this 1 hour roentgeno- 
gram of the small bowel series. The segmentation 

) 


observed in the ileum was followed by similar 
coarse scattering on the 2 hour roentgenogra 


and /or flocculation (amorphous large clumps 
of barium present often in a barium-filled 
loop) were considered as evidence ot in- 
creased fluid content. Increased fuid was 
present in 10 of 14 patients, but in only i 
was it considered to be of moderate extent, 
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intestine no more than 2 inches long (Fi 
3). This feature was not 


> consistently 
localized to anv one area of the 
bowel. 


§. FOLD PATT ERN 
A precise definition of this abnormality 
is difficult, because of the wide variations 
of normals as well as the paucity of objec- 
tive data of previously described malab- 
sorption patterns. Arbitrarily, thickened 
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stal jejunum as well as in the proximal and distal 
eum. The proximal jejunum and the intervening 


eal loops are relatively normal except for evi- 
dence of a small amount of increased fluid (white 
arrow) in a short segment of the ieum., 


valvulae conniventes were defined as folds 
wider than 1. mm. Nodularity was con- 
sidered to be present if the margins of the 
valvulae conniventes widened from their 
invariably parallel course over a length of 
3 or more millimeters. The mucosal fold 
pattern was abnormal in all patients, but 
its severity was never striking. The in- 
cidence of valvular thickening predomi- 
nated over nodularity, the former seen in all 
patients, while the latter was present 1n 
only 5 patients and observed mainlv in the 
distal jejunum and proximal ileum (Fig. 
4). Mild valvular thickening, on the other 
hand, was present throughout at least 1 of 
the small bowel in 6 of 14 patients (Fig. 4). 
As has been true of most of the other ab- 
normal roentgenographic features of capil- 
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lic. 4. The valvulae conniventes are abnormal in 
many areas of the small intestine. Thickening 
(black arrows) is observed in many segments, 
while nodularity (white arrows) is present mainly 


in the mid small bowel. 


lariasis, the findings of valvular thickening 
were observed most extensively in the distal 


* 


1 
by us to be in the left mid and lower ab- 


À of the jejunal and proximal ileal areas. 
This intestinal region is grosslv estimated 
domen just above and superimposed over 
the lett thac wing. 


6. MOULAGE 

A dilated small intestinal loop in. which 
the fold pattern has been completely ef- 
faced leaving a smoothly outlined collection 
of intraluminal barium defines this ab- 
normality. Only 3 patients evidenced this 
finding and in each case it was a single 
short ileal segment which failed to persist 
on subsequent roentgenograms. 


7. TRANSIT TIME 
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studies and found the transit time to range 
from 15 
R4 minutes. Using these criteria, no ab- 
normality of motility was present in our 
patients. No patient opacified the right 
colon in less than 1 hour and in only 2 pa- 
tients was the duration as long as 3 hours. 

The average transit time was 108 nutes 


COMMENTS 


In general, in a single patient there was 
no parallelism in the severity of the ab- 
normalities in any of the 7 roentgeno- 
graphic features of malabsorption. Note 
that in Figure 3 there is extensive barium 
scattering, but this patient had little in the 
wav of mucosal fold distortion. Figure 1 
shows the patient whose examination was 
most abnormal when considering the com- 
bination of all the roentgenographic char- 
acteristics of malabsorption. 


DISCUSSION 


Intestinal capillariasis is a severe mal- 
absorption syndrome caused by a small 
nematode, Capillaria philippinensis. This 
roundworm, measuring 3 ~ 4.0 mm. in length 
and .03-.04 mm. in diameter,? was found 
capable of causing fulminant diarrhea, 
which in some cases resulted in a mortality 
rate in untreated males as high as 35 per 
cent. Common clinical vianifestations a in- 
cluded vague abdominal pain, hypoten- 
sion, muscle wasting, edema and death in 
severe cases in 2 to 4 months.? Whalen 
et al)” have summarized the clinical and 
laboratory features demonstrating malab- 
sorption of xvlose along with decreased 
serum levels of carotene, calcium, potas- 
sium and proteins. 

Extensive epidemiologic studies in the 
rural areas of Northern Philippines re- 
vealed a wide range of primitive eating 
habits. The inhabitants favor raw and 
half-cooked foods such as fish, shrimp and 
crab. These hosts serve as a reservoir for a 
number of parasites including Capillaria 
philippinensis. 

Once ingested, the capillaria egg ma- 
tures in the human intestine to the adult 


| minutes to 4 hours with a mean of 
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form. Pathologic findings? in autopsied 
patients reveal the presence of the worm in 
both the lumen and the superficial lavers 
of the intestine. The most severely af- 
tected segment is the Jejunum, where large 
numbers of these parasites may be found 
in the lamina propria. The histologic al- 
terations include blunting of villi, round 
cell infiltration and congestion in the 
mucosal stroma. A recurring. life cvele 
probably occurs within the intestine result- 
ing in self propagation of the infection.” It 
is the documentation of the capillaria egg 
in the stool which distinguishes the in 
fected, symptomatic patient from the pa- 
tient in whom the organism exists 1n a 
state of commensalism. 

Because world travel is becoming com- 
monplace and veterans returning from the 
Southwest Pacific theatre have been shown 
to have an increased incidence of intestinal 
parasitic infections, familiarity with the 
roentgenologic findings of this newly de- 
fined disease 1s important. While the small 
bowel pattern in our series of 14 patients 
showed mild variability in the degree of 
abnormality (as is true of most diseases 
yas. in a — Fo -: 


was consistent enough to Fallow: some dis 
tinction. 

In the only 2 cases of the disease with 
reported small bowel roentgenograms,’ 
prominence of mucosal folds and "pud. 
dling” were noted in one and “increased 
transit time’’* in both. All of our patients 
demonstrated an abnormal mucosal fold 
pattern, most commonly a unitorm thick- 
ening of folds which maintained their nor- 
mal contour. In only $ patients was the 
fold pattern distorted enough to be con. 
sidered nodular. The uniform valvular 
thickening mav, in part, be related to the 
hvpoalbuminemia which was commonly 
present in patients with this disease. How- 
ever, the other abnormalities caused bv 
intestinal capillariasis such as nodularity, 
fragmentation and increased secretions are 


* Communication with Dr. ©. Sullesta reveals this to mean fast 
transit time; Le., less than 1 hour. 





Gerardo B. Paulino, Jr. and 


not present with intestinal edema? and 
should allow its differentiation. In none of 
our patients was the transit time abnormal. 
The time ranged from 1 to 3 hours with an 
average of 108 minutes. 

The most striking and consistent abnor- 
mality which occurred in all patients was 
the scattering of barium. This, as well as 
other abnormal malabsorption features, 
most frequently affected the mid small 
bowel in what was thought to be middle 
and distal jejunum and proximal ileum. Of 
interest is that, pathologically, the most 
severe parasitic infestation and accom- 
panying histologic changes also generally 
occurred in these areas. This relationship 
has interesting investigational implication 
in that perhaps an improved understand- 
ing of the mechanics of the radiologic mal- 
absorption pattern would be possible if an 
animal model with this disease could be 
developed. It would also allow an objective 
evaluation of the properties of the multiple 
commercial barium products now available 
for a small bowel examination. 

U.S.P. barium was the only 


y product 
available for our study and in considering 
a differential diagnosis, one must keep in 
mind that most descriptions of malabsorp- 
tion patterns are presently based on the use 
of nonflocculating barium. In spite of this, 
certain diseases can probably be excluded 
when the roentgenologic features of capil- 
lariasis are encountered. Sprue need not be 
considered because of its propensity to 
cause marked intestinal dilatation and 
excess secretions. Mucosal fold changes 
are uncommon in sprue. On the other hand, 
the mucosal fold changes of capillariasis are 
not as severe as classically described in such 


w 


small intestine diseases as Whipple's dis- 


ease, lymphangiectasia or amvloidosis.!? 
None of these 3 diseases produces the ex- 
tensive scattering characteristic of capil- 
lariasis. 

Perhaps the most difficult and practical 
differential diagnosis is that of the abnor- 
mal small bowel pattern produced by other 
parasitic infestations. The mucosal fold 


distortion and increased secretions are more 
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exaggerated in giardiasis. Probably, how- 
ever, more helpful is the observation that 
the ileum in giardiasis is spared,? whereas in 
capillariasis the mucosal fold distortion and 
scattering frequently involve parts or all of 
the ileum. The absence of roentgenologic 
changes in the ileum in hookworm and 
Strongyloides would similarly be the ob- 
servation which would distinguish these 
diseases from intestinal capillariasis.? 

Of interest is that in 1961, Middlemis! 
described a malabsorption pattern occur- 
ring in the tropics which he labeled idio- 
pathic tropical steatorrhea, The roentgeno- 
graphic features described are similar to 
those of capillariasis. This may add some 
credence to Lindenbaum’s’ speculation that 
human infestations may have occurred in 
other parts of the world and gone unrecog- 
nized. 

UMMARY 


Intestinal capillariasis is a newly de- 
scribed malabsorption syndrome caused by 
a species of roundworm, Capillaria philip- 
pinensis. 

Roentgenologic examinations of the small 
intestine performed on 14 patients revealed 
a consistent malabsorption pattern charac- 
terized by scattering of barium and mucosal 
fold alteration. 

The severity and distribution of these 
and other alterations are discussed and 
compared to malabsorption patterns caused 
by other intestinal diseases. 


Jack Wittenberg, M.D. 
Radiology Department 
Boston City Hospital 
818 Harrison Avenue 
Boston, Massachusetts 02118 

We wish to thank Dr. Jerome Shapiro 
for his contributions to this paper. 
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TUBERCULOUS MESENTERIC LYMPHADENITIS 


NDINGS 


By STEPHEN L. GAMMILL, M.D.,* and CHARLES M. NICE, Ig, M.D. 


NEW ORLEANS, LOUISIANA 


ITH the use of angiography, we pro- 

vide the surgeon with increasingly 
more information about some of the more 
common abdominal masses such as carci- 
nomas and pseudocysts of the pancreas, 
hepatomas, liver metastases, renal carci- 
nomas, and many others. In a search of the 
literature, however, we could find no pub- 
lications describing angiographic findings 
associated with tuberculous mesenteric 
lymphadenitis. 

We are reporting 2 patients with this 
entity from the clinical and roentgenologic 
viewpoints with emphasis on angiographic 
findings. 

ANATOMY 

In order to understand tuberculous 
mesenteric lymphadenitis, we believe that a 
knowledge of the pertinent anatomy is 
essential, There are generally 4 chains or 
groups of lymph nodes that may be in- 
volved by tuberculosis retroperitoneallv: 
(1) preaortic; (2) postaortic; (3) right para- 
aortic; and (4) left paraaortic. 

The preaortic chain consists of groups of 
lymph nodes adjacent to the origins of the 
celiac, superior mesenteric and inferior 
mesenteric arteries. These lymph nodes 
may be involved by tuberculous organisms 
either selectively or collectively. In addi- 
tion to attacking these larger groups of 
lymph nodes, tuberculosis may selectively 
involve divisions of the larger groups of 
lymph nodes such as the pancreaticoduo- 
denal group,’ which hes within the duo- 
denal sweep and is a division of the pre- 
aortic chain. 


REPORT OF CASES 
Case 1. R. F., 39 year old male, complained 


Fic. 1. Case r. Roentgenogram of the chest shows 
cavitating infiltration in the right apex. 


of cough and had lost 30-40 pounds over the 
few months prior to admission. A chest roent- 
genogram showed cavitating infiltration in the 
right apex (Fig. 1) suggesting tuberculosis. The 
diagnosis of tuberculosis was confirmed by 
laboratory examination. 

He also complained of abdominal pain; there 
was an epigastric mass; and on March 2, 1971, 
a gastrointestinal series showed compression 
along the greater and lesser curvatures of the 
stomach with edema and deformity of the 
antrum probably because of extrinsic pressure 
(Fig. 2). Au? liver scan was normal as were 
two amylase determinations. 

The patient was treated with antitubercu- 
lous drugs UNH, EMB, SM) and steroids. 

On March 17, 1971, gastrointestinal series 
showed persistence of extrinsic pressure on the 
stomach. The antituberculous therapy was 
continued but the mass persisted until May 28, 
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1971, when we attempted celiac arteriography 
but were unable to place a catheter in the 
celiac axis. 

We injected the superior mesenteric artery, 
however, and discovered that extensive col- 
lateralization filled the branches of the celiac 
axis (Fig. 3). We then performed a lateral 
aortography and found the celiac axis to be 
stenosed almost to the point of occlusion (Fig. 
4, 7 and B). Our differential diagnosis was 
tuberculous mesenteric lymphadenitis, chronic 
pancreatitis or carcinoma of the pancreas. 

It was elected not to operate on the patient. 
The antituberculous therapy was continued 
over the next several months and on August $, 
1971, a gastrointestinal series showed no ab- 
normalities (Fig. <$). 

On August 19, 1971, we repeated the lateral 
aortography; the celiac axis was much less 
stenosed (Fig. 6) and filled via antegrade flow. 

The patient had gained weight, felt well and 
had no mass that we could feel. His discharge 
diagnoses were pulmonary tuberculosis and 
tuberculous mesenteric lymphadenitis. 

Comment. The preaortic lymph nodes around 


Fig, 2. Case 1. Gastrointestinal roentgenogram made 
on March 2, 1971, demonstrates deformity of the 
antrum and duodenum. 


Tuberculous Mesenteric Lymphadenitis 


Fic. 3. Case r Superior mesenteric arteriogram 
reveals that the hepatic and splenic arteries fill via 
retrograde flow through collaterals. 


the celiac axis had apparently been involved 
and they, in addition to the fibrous adhesions 
around them, had been large and extensive 
enough to compress the celiac axis almost to 
the point of occlusion. As they shrunk and the 
fibrous adhesions regressed from the medical 
therapy, the pressure on the celiac axis as well 
as on the stomach decreased. Because of the 
lack of histologic proof, one might question the 
diagnosis of tuberculous mesenteric. lymph- 
adenitis in this case and argue that a pseudo- 
cvst or chronic pancreatitis caused these prob- 
lems. With the clinical response the pe tient had, 
however, we feel reasonably confident that the 
abdominal problem was secondary to tuber. 
culous lymphadenitis. 


Case 11. T.D., 34 year old male, was treated 
for syphilis and a slipped capital femoral 
epiphysis in 19:1. He was admitted again in 
19:5 for a chest mass that was removed. The 
histology was that of a bronchogenic Iv mph 
node with '"...caseating necrosis compatible 
with tuberculosis.... No acid fast bacih 
were grown from the specimen, however. Hi 
PPD skin test was positive at that time. He 
received no postoperative antituberculous ther. 
apy. 

He did well until March 1965 when he began 
to suffer from abdominal pain. A gastrointes 
tinal series showed extrinsic pressure on the 
duodenum (Fig. 7) probably secondary to the 
gallbladder. No ulcer was seen, but the patient 
was treated for peptic ulcer disease. He con. 
tinued to complain of abdominal pain over the 
next year. A gastrointestinal series in. March 
196g (1 year later) showed severe deformity ot 
the antrum of the stomach and duodenum 





s 


: —Ó— eon pe , , , - — — s GASON ' ; 
— ——— : EEEE NT. Su À rene j ; 
; NUN oe ORA e A ec TM EI T 3 e ; 5 a SEAS eect ssl 
S GENUS Im pU pue d 3 : x x RU 207 


e 
ae 


no 
cu 


" 


Stephen I Nice, | FEBRUARY, 1973 


roentgenogram was normal except for a de- 
formed sth rib on the right secondary to the 
previous thoracotomy (Vig. 9). 

A celiac angiogram showed a large, bowed 
superior pancreaticoduodenal artery with manv 
small branches in the general location of the 
duodenum and head of the pancreas (Fig. 10.4) 
In the capillary phase, there was staining in or 
around the head of the pancreas or duodenum 
(Vig. 105). Our impression was either pan- 
creatitis or a carcinoid islet cell tumor of the 
pancreas. We did not know of the previous 
operative findings at this time. At peritoneos- 
copy an abdominal inflammatory mass cov- 


- 


ered by adhesions was described. The impre 
sion. was lymph node enlargement or pseudo- 


awe 


cyst of the pancreas. Two amylase determina- 
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- TIONS and el barium enema exc mination. were 


normal. 

At abdominal exploration, numerous large 
matted abdominal lymph nodes extensively in- 
volved the lesser omentum, mesentery of the 
stomach wall and large bowel. A lymph node 
was opened at the operating table and con- 
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Pic. 4. Case i (ef and B) Lateral aortograms. G4. 

Poor filling of a stenosed celiac axis (arrow), with 

good filhng of the superior mesenteric artery. 

(5) Arrow points to stenosis. The celiac axis is 

[| filled distal to the stenosis, probably via collateral 
-o fow. 


7. 5.7) and a retrogastric mass (Fig. 88). A 
scan showed an abnormal left lobe pos- 
sibly secondary to an intrinsic mass lesion. He 
had lost 20 pounds over the 2 months prior to 
admission and had suffered from chills and 
fever. A firm, tender, mass to the right of the 
midline in the epigastrium was felt. A chest on August 2, 1971, is normal. 


“IG, 5. Case 1. The gastrointestinal roentgenogram 
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tained caseous material; a frozen section was 
read as granulomatous inflammation. Several 
other lymph nodes were removed from the 
stomach wall. The antrum of the stomach, 
duodenal bulb, and gallbladder were normal to 
palpation. All the lymph nodes could not be 
removed, so the abdomen was closed. 

On permanent section acid fast bacilli 
well as caseating granulomas were present In 
the Ivy mph nodes. 

Antituberculous therapy (myambutal, INH, 
and streptomycin) was started. The patient 
took these drugs for 2 years, after which time 
they were discontinued. He has remained asymp- 
tomatic since. No further diagnostic examina- 
tions have been performed. 

Comment. The filling detect in the left lobe of 
the liver on the scan was probably secondary to 
extrinsic pressure from the enlarged lymph 
nodes. There is no proof of this, however, since 
no postoperative scanning has been performed. 


Fic. 6. Case i. Lateral aortogram on August 17, 1971. 
The celiac axis is less stenosed and filled via 
antegrade flow. 


Tuberculous Mesenteric Lymphadenitis 
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Vic. 7. Case rr. The gastrointestinal roentgenograr 
|, except for extrinsic 


gall- 
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bladder. 


DISCUSSION 


The age distribution of patients with 
tuberculous mesenteric lymphadenitis les 
between 6 and ss years. The condition 
occurs predominantly (73 per cent of the 
time) in people with pigmented skin The 
disease often produces abdominal pain and 
a palpable abdominal mass. A diagnos 
of tuberculous mesenteric lymphadenit 
should be considered in patients with ab- 
dominal mass even if their chest roentgeno- 
gram is normal,’ as 80 per cent of 55 pa- 
tients reported by Kent! had a negative 
chest roentgenogram within 2 years of de 
veloping tuberculous lymphadenitis. Only 
18 per cent of these 55 patients had a his- 


| 
| 


torv of tuberculosis and only 16 per cent 
more gave a history of tuberculous contact. 
Both of our patients were Negroes, 1 had 
active tuberculosis when we saw him, and 1 
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lic. 8. Case ir. Gastrointestinal series in March, tc 
"Nl 


denum. (B) In lateral view th 


had had a chest lymph node with caseation 


in 1t removed 13 vears previously. The 
tuberculosis organisms probably remained 
dormant in the mesenteric lymph nodes 
those 13 vears and began to grow possibly 
because of an alteration in the host im- 
mune mechanism. This is not an unusual 
happening, as acid fast organisms may 
migrate to lymph nodes or to an organ and 
remain dormant for many vears before 
becoming manifest clinically 

Pathologically, the lymph nodes enlarge, 
become boggy and produce peripheral 
fibrous inflammatory changes with adhe- 
sions leading to matting of lymph nodes 
and the production of large conglomerate 
masses.° These enlarged tuberculous lymph 
nodes may displace the stomach or duo- 
denum, widen the duodenal loop or com- 
pletely obstruct the duodenum,” * 

In Case r the enlarged lymph nodes, 
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gear 


S 


MSS 
SMa eens 


stomach is displaced anteriorly by 


D x 


ERRUARY, 1973 


STANS 
uns 


EU 


Note the irregularity of the stomach and duo- 
retrogastric mass. 


reaction on and around the lymph nodes 
probably encased and narrowed the celiac 
axis. As the antituberculous therapy shrunk 
the lymph nodes and cause f 
celiac axis be- 
came less stenosed. Why the inflammatory 
response did not involve the superior me- 
senteric artery is not clear. The preaortic 
lymph node group was involved in this 
case, but perhaps not extensively enough to 
affect the superior mesenteric arterv. 

In Case it the pancreaticoduodenal group 
of lymph nodes was most predominantly in- 
volved and produced the angiographic 
findings (7.e., enlargement and bowing of 
the superior pancreaticoduodenal artery 
with an increase in the arterial vasculature 


originating from it). According to the de- 


scription of the lymph nodes by the sur- 
geon, they probably produced the staining 
around the duodenum and head of the 
pancreas (Fig. 105). Other authors have 
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described peripancreatic lymph nodes show- 
ing staining in the arteriograms; we as- 
sume this stain to be due to hypervascu- 
larity in the lymph nodes in response to 
inflammation. 

Although none of the findings we have 
described are specific enough to allow one 
to make a definitive diagnosis of tubercu- 
lous mesenteric lymphadenitis, a knowledge 
of them would seem to be useful in analvz- 
ing the arteriograms of patients with ab- 
dominal masses. 

Babeau,' suggested that lymphangiogra- 
phv is useful in the analysis of patients 
with tuberculous lymphadenitis. He did not 
sav in his article whether he was able to fill 
the mesenteric lymph nodes during a leg 
Ivmphangiography. We did not perform 
Ivmphangiography on our patients. Since in 
3 per cent of the cases this disease may 
be generalized, lymphangiography may be 
of benefit in assessing the degree of spread?” 
Patients with this disease have been treated 
with equal success both by having the af- 
fected lymph nodes removed from the ab- 
domen or by having them left in and 
receiving medical therapy. 


SUMMARY 


Two cases of tuberculous mesenteric 
Ivmphadenitis with emphasis on the angio- 


Fic. to. Case n. Celiac arteriograms. Ud) Arterial 
phase. A superior pancreaticoduodenal artery 
(arrows) is enlarged, bowed and gives rise to many 


e 


noted in the general location of the pancreas an 


n POC Es 


duodenum, probably in the enlarged lymy 


found at operation (arrows). 


graphic findings are reported. 


became less so with antituberculous ther. 
apy. The other had enlargement and bow. 
ing of a superior pancreaticoduodenal ar- 
tery and staining around the duodenum 
and head of the pancreas thought to have 
been secondary to hypervascularity of the 
inflamed lymph nodes. 

This disease may be successfully treated 
either medically or surgically. 
Stephen L. Gammill, M.D. 
Department of Radiology 


Tulane University School of Medicine 
New Orleans, Louisiana 70112 
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PERITONEOGRAPHY* 
NORMAL AND PATHOLOGIC ANATOMY 


By MORTON A. MEYER 


MD. 


NEW YORK, NEW YORK 


LAIN film roentgenographic identifica- 

tion of intraperitoneal structures is gen- 
erally limited to those aspects outlined by 
contrasting extraperitoneal fat or naturally 
occurring intraluminal gas. The demon- 
stration of abdominal masses by gastroin- 
testinal series and barium enema examina- 
tion requires mucosal alterations or bowel 
displacement. These routine contrast stu- 
dies of the alimentary tract permit direct 
roentgenologic visualization of its internal 
contour alone. The peritoneal surfaces of 
the abdominal cavitv, the abdominal 
viscera, and the mesenteries constitute a 
blind area in radiology. In the roentgen 
diagnosis of abdominal disease states, 
those conditions affecting the wall of a 
viscus, mesenteric attachments, or por- 
tions of organs not in contact with struc- 
tures which may be readily opacified can 
therefore be only inferred. The peritoneal 
cavity itself, however, is an opacifiable 
lumen which is in relation to the external 
surfaces of bowel, solid organs, peritoneal 
reflections, and pelvic structures, 

Peritoneography consists of double-con- 
trast roentgenologic investigation of the 
peritoneal cavity and its contents by the in- 
troduction of a water-soluble positive con- 
trast medium and gas. While pneumog- 
raphy alone may be helpful for outlining 
the immediate subdiaphragmatic com- 
partments? or pelvic contents,” it is gen- 
erally not informative for the remainder of 
the abdominal cavity. The technique 1s 
easily accomplished by the radiologist. No 
specialized skill or equipment is necessary. 
The average time required to complete the 
study is T4 to 20 minutes. 
F water-soluble 


The safety of contrast 


agents In the peritoneal cavity of animals 


E 


serosal surfaces and organs has shown 
either no pathologic changes 9? or neg. 
hgible, inconstant and transient inflamma- 
torv mesothelial changes.? 
Water-soluble contrast agents have been 
clinically introduced into the peritoneal 
cavity of patients in a variety of situations, 
Their intraperitoneal How after oral ad. 
ministration has been found useful to 
document cases of suspected perforated 
peptic ulcer." Their use in sinography in 
the determination of peritoneal penetration 
bv abdominal stab wounds is a well estab- 
lished procedure in many institutions. t?" 
They have been emploved extensively in 
large series of patients with neoplastic 
ascites for the determination of peritoneal 
loculations prior to the instillation of 
radioactive material. 27 Thev have also 
been injected intraperitoneally for the 
roentgenologic diagnosis of occult inguinal 
hernias in infants. ^??? In transuterine in- 
traperitoneal transfusions of the fetus for 
ervthroblastosis fetalis, the injection of a 
water-soluble contrast medium 1s utilized 
to ascertain needle placement.^? In none of 
these instances were local or general toxic 
reactions observed. Significant features of 
intraperitoneal structures have been oc- 
casionally, but only fortuitously, ius- 
trated. Indeed, it was not until the report 
of Griscom and co-authors! in 1970 that 
observations in the course of transtusions 
for severe ervthroblastosis fetalis were 
made regarding the internal roentgeno- 
graphic anatomy of the intrauterine fetus. 
The use of supramesocolic injections of 
water-soluble contrast agent into the 


* Presented as a Scientific Exhibit at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., 
October 3-6, 1972. Presented in part at the Eighteenth Annual Meeting of the Association of University Radiologists, Lexington, 


Ü 
Kentucky, April 29-May 1, 1970. 


From the Department of Radiologv, The New York Hospital-Cornell University Medical College, New York, New York, 
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peritoneal cavity of a limited number of 
normal human subjects by Bétouliéres and 
co-authors? in 1961: first indicated the 
clinical possibility of peritoneography. Its 
diagnostic applicability was e en- 
couraged by the excellent experimental in- 
vestigations of Margulis e a/.^ In a group 
of animals, simulated tumors attached to 
the liver, stomach and pelvic wall could 
not be appreciated by conventional intra- 
luminal contrast studies of the bowel, but 
were easilv identified by positive contrast 
peritoneography. Air alone was found to be 
a poor contrast medium. Detailed histologic 
study confirmed the safety of the proce- 
dure. Gelfand! applied the method of high 
volume positive contrast peritoneogr aphy 
in cadavers and visualized many anatomic 
structures. 

The purposes of this report are multiple: 
(1) to describe the technique of peritoneog- 


'aphy and show its safety and feasibility as 
a diagnostic procedure, ; (2) to introduce 
and document in sivo the extent of vis- 
ualization of intr AE eal 


structures not 
conventionally identifiable; (3) to demon- 
strate the presence of intraabdominal dis- 
sase not shown otherwise; (4) to outline 
the extent of intraabdominal disease, not 
realized bv conventional m ethods; and (5) 
to contrast the degree of visualization of 
the peritoneal contents by peritoneography 
and peritoneoscopy. 

Basic to the appreciation of pathologic 
alterations is a knowledge of the peri- 
toneographic appearance of normal struc. 
tures. Since these are often related to 
mesenteric attachments which are or- 
dinarily not within the 
orientation of the radiologis 
drawings are used in this 
accompany the 
trations. 


, anatomic 
presentation to 
roentgenographic illus- 


MATERIAL AND METHOD 


The study was performed in 26 hos. 
pitalized patients ranging in age from 28 to 
74 years, and was comprised of 16 males 
and tro females. 


A laxative is administered the night be. 


framework of 


SBRCARY, 1973 
fore the examination. No premedication ts 
required. Following a cleansing enema and 
emptying of the bladder, the patient is 
positioned supine on the radiographic 
table and a preliminary roentgenogram is 
made. After local anesthesia, transab- 
dominal puncture is made in the left supra- 
umbilical area lateral to the border of the 
lett rectus abdominis muscle using a 
needle* directed with slight 
BST db ;Hiquity. After the needle is in- 
troduced into the peritoneal cavitv, nega- 
tive pressure is applied to the svringe, to 
check for ec puncture of the Bow el, 
bladder, or a blood vessel. These potential 
complications, however, are largely theo- 
retic and are dels hazardous 1n practice.? 
The inner metallic needle is then with. 
drawn, leaving the Hexible plastic. outer 
cannula in situ. A 17 gauge ne sedle, either 


cedi of ps d wall, i I8 used. 
Under fluoroscopic control a small amount 
of air or meglumine diatrizoatet may be 
injected to document that the needle is in 
the peritoneal cavity. The needle is then 
connected bv a one-way stopcock and 
tubing to the nitrous oxide tank. An 
anesthesia machine with a short-circuited 
rebreathing mechanism provides a ready 
source of nitrous oxide. Approximately 
1,200~1,500 ml. gas is introduced over sev- 
eral minutes into the peritoneal cavity. 
With moderate distention of the ab- 
domen produced, the needle is disconnected 
from the gas-supply apparatus and 150 to 
200 ml. of 60 per cent meglumine diatri- 
zoate diluted with so to 75 ml. of normal 
saline is instilled into the PE, 
cavity. A test dose of a few ml. is first in- 
troduced and the patient eue for 
adverse reactions. An open intravenous 
drip 1s maintained throughout the studv 
and the vital signs monitored. Adequate 
antihvpersensitivity medications are ac- 
cessible. An obturator or plug is then in- 
serted into the cannula, and the plugged 


“Jelco Intravenous Placement Unit, Jelo Laboratories, 


Raritan, N. J. 


t Renografin 60, E. R. Squibb & Sons, New York. 
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end taped to the skin to prevent dislodge- 
ment. Roentgenograms of the abdomen are 
then obtained in various positions, supple- 
mented by image-amplified fluoroscopic ob- 
servations. In several patients of the study, 
Huoroscopy together with abdominal roent- 
cenograms were obtained after successive 


Eum 


jones 


ES 


2- 


increments of so to 75 cc. of the contrast 
medium solution were directed into various 
intraperitoneal compartments. 

'ollowing the roentgenologic examina- 
tion, the plastic cannula 1s opened to per- 
mit the gas to escape. After as much 

| nitrous oxide as possible has been ex- 

D pressed from the abdomen, the cannula IS 

| removed and the puncture site covered 

with a small sterile dressing. The patient 

remains recumbent for about 30 minutes 

so to 1 hour to allow further absorption of the 

| gas and to minimize abdominal distress 

- and referred shoulder pain on assuming the 
upright position. 

In 2 patients, a simultaneous upper gas- 
trointestinal series with barium sulfate, 
and in a third, a timed intravenous chol- 
angiography were performed. 

The technique can be easily modified to 
accompany direct visualization by perito- 

neoscopy. This procedure requires pre- 

| liminary sedation and is most commonly 
done in the operating room or endoscopic 
suite, but can be performed in the Depart- 

ment of Radiologv under proper sterile 
precautions. It requires a small incision at 

the same needle site following the intro- 

duction of the gas to facilitate controlled 

peritoneal penetration by the instrument. 

The renografin solution can thereafter be 

instilled directly vis the peritoneoscope. 

After the instrument ts removed, with : | 1. (4 and B) Prone peritoneography. 

much gas as possible retained, the incision tive contrast medium coats the ventral 


. son C ^ THE of liver. (2) The arcuate 
is sutured and roentgenograms are made. the right lobe of the liver. (2) The arcuat 
= i tion resides within the median subphrenic 


anterior to the stomach beneath the cs 
dinous portion of the diaphragm. (3) The g 
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FINDINGS 


A survey appraisal of the peritoneal der displaces the positive contrast medium and 
cavity (Fig. 1, 7 and B) can be obtained outlined as a “filling defect." (4) The greater om 
or selective compartments and structures : stic honey-combed 
can be preferentially visualized by posi- 
tioning. The entire parietal and virtually 
all of the visceral surfaces of the greater (7) The spleen. 
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STRUCTURES ROUTINELY VISUALIZED 
BY PERITONEOGRAPHY 


Organs 
Liver 
Right lobe-—entire peritoneal surface 
Left lobe— anterior surface 
Gallbladder 
Spleen 
Tail of pancreas 
Stomach 
Bowel loops 
Dome of urinary bladder 
Uterus 
Ovaries 
Peritoneal Reflections and Ligament 
Parietal peritoneum 
Greater omentum 
Lesser omentum 
Transverse mesocolon 
Ligaments 
Coronary (triangular) 
Faleiform 
Lienorenal 
Gastrolienal 
Phrenicocolic 
Umbilical 


peritoneal sac can be shown. : 
medium gains entrance to the lesser sac 
(omental bursa). Table 1 shows the ab. 


dominal structures which are routine y 


visualized. Peritoneography allows the 
roentgenographic visualization and deter- 


mination of: (1) external surfaces and con- 
tours of abdominal organs; (2) peritoneal 


RIGHT SUBPHRENIC 
SPACE 


INF. REFLECTION OF RT. 
TRIANGULAR LIGAMENT 


POSTHEPATIC RECESS 
(MORISON'S POUCH) 


RIGHT SUBHEPATIC SPACE 


€ 


hic. 2. Diagram of right paramedian sagittal section. 


X 


The right subphrenic and subhepatic spaces are 


D» ». 


continuous. Opacification of these peritoneal re- 
cesses permits evaluation of the contours of the 
right lobe of the liver. L-Liver; K-Kid 

Adrenal gland; D-Descending 


duodenum: 
Transverse colon, 


Oo contrast 


S 
NOUS 


s, serosal surface 
mesenteric attachments; and (3) the thick- 
ness of the wall of portions of the alimen- 
tary tract. 


Figure 


* 


tustrates that the right lobe 
suspended within the greater 
peritoneal cavity by its supporting liga- 
ments. The right lobe of the liver is the 

the ab- 


most conspicuous structure in 
peritoneog- 


dominal cavity seen during 
which permits visualization of not 
parietal contour but its deep 
sceral surface as well, uj s bare are: 
at the the coronary ligaments 
(Fig. 3). While an ammatory 
»roces y leave residual adhesions, 
demonstrated patency of the perthepatic 
»ritoneal spaces (Fig. 3) was useful in 


wa 
M xu 


this series in excluding a clinically 


pected subphrenic or subhepatic 


(RPO) Trendelenburg position. Positive con trast 
medium extends up both the right subhepatic (sh) 
and subphrenic (sp) space to the reflections of the 
coronary ligaments posteriorly at the bare area of 


the liver (arrows). The entire peritoneal surface of 


Pic. 3. Peritoneography. Right posterior oblique 


the nght lobe of the liver is visualized. Com pare to 
ligure 2. Patency of the perihepatic spaces 
cludes an inflammatory process. There is some 


cretion by the kidneys. 
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Sup. extent of Morison's 
Pouch at reflection of R. 
triangular ligament 


Parietal peritoneum 
overlying R. kidney 


Peritoneography 


selene tei erat y radius. Ves X uae 
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I.V.C. 


Adrenal Gland 


Renal hilus facing 
the extraperitoneai 
descending duodenum 


Peritoneal reflections at 
beginning of transverse mesocolon 


Fic. 4. The anatomic relationships of Morison's pouch facing the visceral surface 
of the right lobe of the liver (after Corning?). 


The most prominent feature of the visceral 
surface 1s the renal fossa. Since this cor- 
responds to the easily opacitiable pos- 
terior extension of the subhepatic space 
( Morison's pouch) (Fig. 2; and 4), the con- 
tours of this parenchymal indentation are 


3 


clearly shown (Fig. 5; and 6). In addition, 
the anterior and posterior planes of the in- 
ferior visceral surface, ventral to the 1m- 
pression for the right kidney, are easilv 
distinguishable (Fig. 5; and 6). 

The margins of theanterior surface of the 
left lobe of the liver are clearly seen in 


v» 


prone Trendelenburg projections (Fig. 7). 
Difficulty is encountered in directing the 
contrast medium to reside on the visceral 
surface which is featureless and lies on a 
plane that is not struck tangentially by the 
roentgen-rav beam. However, the relation- 
ship of the undersurface of the left hepatic 
lobe to the anterior surface of the stomach 
and the lesser omentum may be occa- 
sionally demonstrated. 

The positive contrast agent can be read- 
ily pooled around the gallbladder in prone 
or oblique projections to outline its posi 
tion, size and configuration (Fig. 1, 4 and 
B; 6:7; and 8). Demonstration of an en- 


j 


larged gallbladder in a jaundiced patien 
dicates extrahepatic obstruction (Fig. 

The serosal surface of the stomach : 
its supporting mesenteries, the lesser omen 
tum and the gastrocolic |: 
thereby the thickness of the gastric wa 


are clearly outlined. Figure 10.7 illustrates 
unsuspected gastric malignancy in a 
rhotic male. Whereas the normal thickne: 


in the area of the gastrocolic ligament w 
disruption of the wall. This was not : 
preciated by peritoneoscopy. Only | 
cause of this finding on the peritoneogram, 
an upper gastrointestinal series was then 
done and showed the presence of an in- 
filtrating gastric carcinoma (Fig. 104). At 
surgery, extension through the wall into 
the gastrocolic ligament was confirmed. 
Large intraperitoneal masses may be pre 

ent, but, because of their position, not in- 
dicated on routine barium contrast studies 
or visualized by peritoneoscopy. Figure 11, 


p- 


i 
3 


ee 


A and B, shows a 3.5 cm. metasta Ss 
on the lesser omentum. The d 
structures possible by peritoneog 
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the lateral margin of the left kidnev and 


extends inferiorly, where it is in relation- 


ienorenal ligament to be contiguous with 


MER 


ship to the splenic flexure of the colon and 
the phrenicocolic hgament'^ (Fig. 14; 
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Fic. s. Supine peritoneography. Positive contrast 
medium parallels the posteroinferior edge of the 
liver (arrowheads). Gas within Morison's pouch 


outlines the contours of the renal fossa on the 


posterior surface of the liver (arrows). 
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indicated by the demonstration of hyper- 


vascularity associated with the mass. 
cause of its lack of pressure on the lesser 
curvature of the stomach and its position 
deep to the liver, it was not seen on either 
upper gastrointestinal series or peritoneos. 
copy. 

The double contrast examination also 
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clearly visualizes the perisplenic compart- 
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ment and its structures. The spleen is sus- 

vended in the left upper quadrant pos- 

teriorlv by its ligamentous reflections (Fig. Fic. 6. Prone peritoneography. The inferior reflec- 
: structures and tion of the coronary ligament, immediately below 


PENES TANT 


2, ÆA and B). All of these onary ligal imm. 
the organs in intimate relationship with the bare area of the liver, is outlined (black arrows). 


^. 4 


. » Positive contrast medium along the notched an- 
the spleen (Fig. 13) can be identified by EN er etu N ee 
one 5 f d teroinferior border of the liver (arrowheads) pools 
oeritoneography. The posterior border of 


: i around the “filling defect" of the gallbladder 
the spleen extends medially behind the white arrow 
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igament 


' pancreas 18. acC- 
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re 


trast medium on the gastroliena 
(t 


sense that it 1s 
the 


wame enic 


Me 


yy the double 


»osterior aspect of the lienorenal hgament, 


mav outline the soft tissue density of the 


^ J EN 


yancreas (Fig. 15). 


mn 


peritoneal recesses of the pelvis, in- 


tail of the 


r^ 


yaravesical fossae and the 
sical or rectouterine pouch 
(pouch of Douglas) are opacified in the 
horizontal supine position. In this way. 
seritoneography allows visualization of the 
thickness of the dome of the urinary blad- 
der - reproductive 
organs 


^ 


cluding the 2 


tolerated by a 
v were not sensitive to the 
ntroduction of the contrast agent and suf- 
fered no untoward effects. While this smal 
es does not lend itself to a statistic: 
the clinical contribution in. the 
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Ani vsls, 


i burg position. The entire 
uding the left 


-- 


lobe, is shown. Contrast medium pooling along the 
inferior liver edg ) outlines the gall- 


bladder (gt 


X 


Peritoneography 


Fic. 8. Prone peritone 
tive contrast medium clearly o 
eontour of the gallbladder 


- 


studied. became 
course of the investigation. 
raphy finally made or indicatec 


. 
. 


the diag 
im- 


í 
nosis in 4 cases, changed the clinical 
pression in 5, and confirmed the ch 


diagnosis in i. 


re 
Department of Radiology. The diagnost 


wet on 
b * 


'alue of roentgenologically visuali 
intraperitoneal structures is apparent. 





` 


Peritoneography. Right anterior oblique 
) Trendelenburg position. An enlarged gall- 


1 $e 


bladder (arrows) in a jaundiced patient indicate: 
extrahepatic obstruction. 


clinical indications include: the evaluation 
of abdominal or pelvic masses noted roent- 
genologicallv or by physical examination: 


x 


the extension of known or suspected 
malignant disease; the operability of pa- 


* 


tients with. malignant tumors; the deter- 
mination of the presence of a subacute or 
chronic subphrenic or subhepatic abscess; 
and to aid in the differentiation between 
intra- and extrahepatic jaundice. 
Contraindications are easily established. 
Many are similar to those of routine in- 
travenous urographv. These include a his- 
tory of allergy, multiple mveloma, or a 
ood urea nitrogen greater than 80 mg. 
ver cent. Because of the elevation of the 
diaphragms produced by the gas, the stud) 
should not be undertaken in patients with 
yulmonary insufficiency. Because of the 
potential "third space" effect that the 
lyperosmotic contrast agent may induce, 
the study should be rigidly contraindicated 


in patients with borderline plasma volume 


e 


levers 


FEBRUARY, 1 
is considered a relative 
contraindication, since excessive dilution 
of the opaque medium reduces detail. 


Our routine filming now consists of 


à serles of IO projections: frontal and 
both oblique projections in the prone 
Trendelenburg 


Pu £N 


~30°) position; pos- 


luc. 10. C7) Peritoneography. Right lateral projec- 
tion. The normal thickness of the greater curva- 
ture of the stomach (S) is shown (arrowh ads), but 
it is disrupted along the distal pars media by an 
apparent mass (arrows) extending into the region 
of the gastrocolic ligament. Positive contrast 
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E] 


medium has also extended into the right sub phrenic 
space. (5) A subsequent gastrointestinal serie 
demonstrates the intraluminal projections 
infiltrating carcinoma. 
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Vi. 11. G£ and B) LAO prone peritoneograph y with 
simultaneous upper gastrointestinal series shows 
à 3.5 cm. metastatic mass (M) on the lesser omen- 
tum deep to the liver. Hypervascularity is indi- 
cated by the visualized serpentine “filling defect" 
of a tortuous vessel (small arrows). The normal 
thickness of the lesser curvature of the stomach 


is also shown. 


renal lig. 
Adrenal Gland Lieno g 


Splenic å. 


Pancreas 


Transverse 
mesocolon 


Peritoneal reflections 


Lower pole of 
of descending colon 


left kidney 


‘Lat. portion of L. kidney 
"facing the spleen 


Phrenicocolic lig. 


l'16. 13. Supine peritoneography. Selective opa acd 


tion outlines the margins of the spleen to the leve! 
inferiorly of the phrenicocolic ligament. (arrow: 


(Reproduced with permission of Radi 


teroanterior, anteroposterior, and right 
and left lateral projections with the tabh 
horizontal; and then frontal and both 
oblique projections in the supine Tren- 
delenburg (20°-30°) position. The contrast 


agent gravitates after introduction first to 
the pelvic recesses, so that in order to 
optimally visualize the upper abdominal 
structures, it is essential to begin with 
prone Trendelenburg position. While 


cubitus and cross-table lateral views con- 
tribute to an understanding of the path- 
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Vic. 12. (4) Posterior peritoneal attachments of the left upper quadrant (after Corning?). The splee 


been removed. (B) Diagrammatic transverse section with emphasis on the peritone: 


attachments. 


| 
tail of the pancreas (P), anterior to the left kidney (K), resides within the lienorenal ligament. The 
splenic space is bounded by this and the gastrolienal ligament. 
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several desirable qualities in addition to 
their safety. They diffuse throughout the 


Ov gravity, pressure and site of instillation, 
Roentgenographic contrast is controllable 


ter-soluble opaque media possess 
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over a wide range. The agent is readily ab- 
sorbed from the peritoneal surfaces. Opaci- 
fication of the kidneys and u rinarv bladder 
occurs within 20 to 30 minutes and there is 
no trace of positive contrast material in the 
peritoneal cavity on 3 hour roen tgeno- 
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grams. This clinically confirms experimen- 
tal observations." The coincident urogram 
obtained is very useful to complement the 
opacification of the peritoneal cavity itself. 
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Some diuresis, as in intravenous drip 
urography, follows the procedure. 
Renogratin 60 has a virtually neutral pH, 


but is approximately 6 times hypertonic. 
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hic. 14. Prone peritoneograph y, demonstrating the 
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lienorenal ligament (arrows). s-Spleen; k-Kidney. 
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ways of flow of peritoneal fluid,'* they 


ttle additional anatomic information. 
Image-amplified fluoroscopy is helpful, but 
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not indispensable. With experience, fuoros- 
copy with controlled positioning of the 
patient, to selectively opacify a particular 
area, May be either delaved until after the 
roentgenography or found unnecessary al- 
together. The presence of intraperitoneal 
gas enhances the positive contrast and 
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compensates to some degree for the effect 
of gravity in positioning. About 8o per cent 
of the nitrous oxide is absorbed within 
hours.” No erect roentgenograms are ob. 
tained since hypotension, especially in the 
elderly, is common in pneumoperitoneog- 
‘aphy in the upright position. Only i4 to 20 
minutes are required for the introduction of 
the double contrast medium and the com- Fic, 1$. Prone peritoneography outlines the phreni- 
pletion of the radiography. It is our inten- cocolic ligament (long arrows) supporting the 
tion to employ more commonly simul- spleen (S) as it extends from the splenic flexure of 
taneous conventional intraluminal con. the colon (c) to the left diaphragm, and its con- 
trast studies. We expect this to provide e Jh E a S Pn 
more detailed parameters of wall thickness 


| ou posterior margin of the spleen to the left kidney 
and transmural extension of disease. Ks show 
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~ With the dilution used and its rapid rate of 
absorption, there 1s no clinically appreci- 
able ascites. Some ascitic fluid is undoubt- 
edly transiently induced, however, since 
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the contrast medium is progressively di- 

luted. Roentgenograms should, theretore, 

not be greatly delayed. Large quantities of 

duid can be absorbed from the peritoneal 

cavity." In animals, the ascites induced 

by the intraperitoneal injection of large Fi. 17. Supine peritoneograph y. Contrast 

amounts of hypertonic v 'ater-soluble con- eee tates COCO) avitv, With rena 

trast agents is completely resorbed between tion and opacification of the urine, the thicl 

of the dome of the urinary bladder can AT 

tained (arrows). Fluid begins to: 

colhe gutters (p 
smoid colon 
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2 and 24 hours.'^ ^ 
Peritoneoscopy, with a rigid tube and a 

small lens svstem, allows direct visualiza- 

tion of a limited portion of the abdominal 

contents. Its greatest and most consistent 

contribution is in the C iagnosis of cirrhosis "In OF “te 

and widespread peritoneal disease.’ 1 aspect of the liver and the uppe 
bowel loops and parietal peritoneum are th 
usual structures seen. Great limitations 
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operation is generally a contrat 
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-~ ťa =. o A vascular adhesion with insertion and move- 
w^ ment of the instrument. Results of th 
study show that the double-contrast 
amination is a valuable complement, 
alternative. to perifoneoscopy. 
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Vic. 16. Prone peritoneography. The tail of the pan- 
creas, ensheathed within the leaves of the leno- 
renal ligament, is outlined (arrows). [t is directed 


toward the splenic hilus between the anterior 
| + 


notched border of the spleen (arrowheads) indi- | dl METTI ERE et C 
cated by contrast medium apposing the gastro- — bic. is. Supine peritoneograph y. Phe ute d rand p 
lienal ligament (GL) and the more medial posterior both ovaries (QO) are shown. F 
margin in relationship to the left kidney. Compare right ovary was proved to be secondary fi 


to ligure 12.4. metriosis. 
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Peritoneography has been shown in this 
series to be capable of identifying both the 
presence and extent of intraabdominal 
disease, which mav not be recognized bv 
either routine contrast studies of the ali. 
mentary tract or direct visualization pig 
peritoneoscopy. 


A technique providing precise delinea- 
tion of the peritoneal c: vitv and its con- 
tents 1s described. 

Peritoneography, | the intraperitoneal 
instillation of a water-soluble contrast 
medium and gas, is a safe and practic: 
method of clinical examination which ex. 
tends the roentgenologic diagnostic capa- 
jilities in intraabdominal disease. 

It enables the roentgenographic visuali- 
zation and determination of external sur. 
faces and contours of abdominal viscera, 
peritoneal reflections and recesses, and the 
thickness of the wall of portions of the 
alimentary tract. It may demonstrate more 
structures and lesions than can be accom. 
plished through direct visualization by 
peritoneoscopy. 

Peritoneography is clearly capable of 
identifving both the presence and extent 
of intraabdominal disease which mav not 
e recognized by either routine contrast 
studies of the alimentary tract or peritone- 
oscopy. 


Department of Radiology 

The New York Hospital-Cornell 
University Medical College 

525 East 68th Street 

New York, New York 10021 
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COMBINED OCCURRENCE 


TONEUM AND PNE 


OF RETROPNEU 


UMOPERITONEU! 


By LEONID CALENOFF, M.D., and STUART M. POTICH A, ALD. 


CHICAGO, 
P both pneumoperitoneum 
and retropneumoperitoneum are quite 
common, the combined occurrence of free 
air in the retroperitoneal and peritoneal 
spaces is extremely rare. Isolated cases 
have been reported following rectal biopsy, 
abdominal laparotomy, rupture of the 
third portion of the duodenum,’ or com pli- 
cating diagnostic retropneumoperitoneum.! 
Two recent cases of simultaneous retro- 
pneumoperitoneum and pneumoperitoneum 
lave prompted a review of the anatom Ya 
direction of spread, and roentgen manifes. 
tations of this unusual clinical entity. 


REPORT OF CASES 


Case 1. A co year old woman underwent an 
office proctoscopic examination as part of a 
vearly physical examination. The rectosigmoid 
was normal to 25 cm. with the exception of a 
single + cm. sessile polyp located on the left 
posterior rectosigmoid wall at 15 cm. The lesion 
appeared benign and was removed with biopsy 
forceps. The patient tolerated the procedure well 
and was asymptomatic at its completion. 

Following the sigmoidoscopy the patient wa 
sent to the hospital radiology department for a 
previously scheduled oral cholecystography. 
The roentgenograms revealed the presence of 


retroperitoneal air outlining the right kidney 
and adrenal (Fig. 1.7). In addition, a horizontal 
accumulation of air outlining the center of the 
diaphragm was noted. 

The patient's physician was alerted and the 
patient was admitted to the hospital, On ad- 
mission, 2 hours after the sigmoidoscopy, she 
complained of dull ache in the abdomen and 
bilateral shoulder pain. 

Physical examination revealed an alert pa- 
tient in no distress with a blood pressure of 
120/80 mm. Hg and a pulse rate of 92. The oral 
temperature was 100.2? F. The abdomen was 
soft but diffusely tender. The tenderness was 


ILLINOI 


greater in. the left lower quadrant where mild 
guarding and rebound tenderness were elicited. 
The bowel sounds were normal. 
Roentgenograms of the abdomen, including 
an upright roentgenogram of th chest, re- 
aled a combination of tropheumoperi- 
toneum and pneumoperitoneum. The supine 
roentgenogram of the abdomen (Fig. 15) 
howed air outlining both kidneys and adrenals. 
The upright and decubitus roentgenograms of 
the abdomen and chest ( Fig. 1C) demonstrated 
free air under the diaphragm and pneumo- 


M 


mediastinum. The center of the diaphragm was 
outlined by air which had dissected between 
the peritoneum and fascia of the diaphragm. 
The patient underwent. exploratory laparo- 
tomy through a midline incision. A small 
amount of cloudy fluid was found in the pelvis, 
A subserosal hematoma was seen on the left 
side of the sigmoid colon and a small per. 
foration was noted in the serosa on the anterior 
surface of the sigmoid. The serosa was incised 
at this pomt and dissection was carried pos- 
teriorly. A o.5 cm. opening in the bowel wall 
was found on the left posterior surface of the 
sigmoid, approximately 3 cm. from the serosal 
opening located on the anterior wall. Air ap- 
parently had dissected posteriorly through the 
sigmoid mesentery into the retroperitoneal 
space and anteriorly beneath the serosa of the 
sigmoid to its antimesenteric surface where it 


perforated the serosa entering the peritoneal 
space. The initial posterior perforation had oc- 
curred through the base of a small diverticulum, 

The colon was repaired in 2 layers, the pelvis 
was drained and the abdomen was closed. 

The patient made an uneventful recovery 
and was discharged on the fourteenth post- 
operative dav 


* 


37 year old woman with known 


Case n. A - 


renal tubular acidosis and multiple renal cal- 


. ™ 


culi, was admitted to the hospital because of 
severe right flank pain, The intravenous pyelo- 
gram showed a hydronephrotic right col. 


m. 
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Fic. 1. Case i. (0474) Prone 
gram from oral cholecvstog 
proximately half an hour after a 
polyp biopsy. The air in the retroper 
space outlines the right kidney and 
Note the crus of the diaphragm. i% 
roentgenogram of the abdomen a 
upright roentgenogram of the chest ta 
hours after of. Both kidneys and ad 
are outlined by streaky accumulati 
The pneumoperitoneum is seen on 
roentgenogram. Note the  pneumome: 
astinum and the pericardium ismall arrows 
The air outlining the aponeurotic porti 
the diaphragm large arrows) 
change position in ,7 and C. | 
dissecting between the peritoneum 
fascia covering the diaphragm. 
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lecting system and a nonfunctioning left kid- 
ney. Multiple calculi in the right kidney and a 
single calculus in the left ureter, near the 
bladder were also noted. À renogram showed 
an obstructive pattern on the right and no 
function on the left. Two unsuccessful attempts 
were made to remove the left ureteral calculus 
during cystoscopy. After the second manipula- 
tion, catheters were left in both ureters and 
6,000 ce. of urine was collected in 12 hours. 

A few days later the patient was taken to the 
operating room, where both Hanks were ex- 
plored. Under general anesthesia the retro- 
peritoneal space was entered on each side 
through separate incisions extending from the 
tip of the eleventh rib down to the lateral border 
of the rectus sheath. One large and 2 small 
calculi were removed from the right ureter with 
the Dormia basket extractor manipulated 
through a ureteral incision. On the left side, a 
single calculus was removed by an incision of 
the ureter directly over the calculus. Both 
ureterostomies were closed with No. -o chro. 
mic sutures. HemoVac drains were then placed 
down to the ureters on both sides. The surgical 
incisions were closed and the patient was taken 
to the recovery room, where suction was ap- 
plied to the HemoVac drains. 

The patient had a temperature elevation to 
102.0" F. on the first postoperative day and 
there were rales at both lung bases. The ureteral 
catheters were removed but the HemoVac 
suction continued. On the second postoperative 
day the patient developed tachycardia, respira- 
tory distress, and marked abdominal distention. 
The abdomen was tympanitic on percussion. 

Roentgenograms of the abdomen and an 
upright view of the chest were obtained which 
showed large amounts of retroperitoneal and 
intraperitoneal air (Fig. 2, ,4-C). The retro- 
pneumoperitoneum was manifested by a 

treaky accumulation of air about the kidneys 
and ureters. The urinary bladder was outlined 
and air was seen in both inguinal regions. On 
the upright roentgenograms, intraperitoneal air 
vas seen outlining the liver and spleen. On the 
decubitus roentgenograms, free air was noted 
between loops of small bowel. 

Re-examination of the patient revealed that 
the air shield suction apparatus had been im- 
properly connected to the HemoVac drainage 
tubes so that for several hours, instead of suc- 
tion, air was being pumped into the patient’s 
retroperitoneal space, 


Eighteen gauge needles were inserted on each 
side of the abdomen close to the flanks. Large 
amounts of air escaped through the needles and 
the abdomen was rapidly decompressed. 

The temperature returned to normal in the 
next few days and on the eleventh postoperative 
day the patient was discharged. 


DISCUSSION 


Retropneumoperitoneal air may result 
from diagnostic pneumography,!^? peptic, 
traumatic** or 1atrogenic?* perforation of a 
hollow viscus, infection with a gas forming 
organism or as complication of pneumatosis 
intestinalis.5 The air is usually confined to 
the retroperitoneal space, but it may find 
its way into the subcutaneous tissue,? the 
mediastinum? or rarely the peritoneal 
space. Pneumoperitoneum on the other 
iind, is most commonly seen after ab. 
dominal surgery, but may also be caused 
by a perforated hollow viscus, tubal in- 
sufflation, or intraperitoneal infection with 

forming organisms. 

Both of the reported cases illustrate 
iatrogenic introduction of air into the retro- 
peritoneal space with subsequent dissection 
into the peritoneal space. 

In the first case, perforation of the lower 
sigmoid caused a subserosal accumulation 


^ 


of air which rapidly dissected posteriorly 
between the leaves of the sigmoid mesentery 
to enter and diffuse through the retro- 
peritoneal space. As air and blood con- 
tinued to accumulate within the mesentery, 
the serosa was slowly dissected from the 
bowel wall eventually perforating at its 
thinnest point on the antimesenteric surface 
of the sigmoid colon. Air then entered the 
free peritoneal space and later roentgeno- 
grams revealed a combined pneumoperi- 
toneum and retropneumoperitoneum. 

In the second case, a tremendous amount 
of air was inadvertently pumped into the 
retroperitoneal space. The air dissected in 
the loose areolar tissue between fascial 
planes and as the pressure increased, it 
eventually burst through a point in the 
posterior parietal peritoneum to enter the 
peritoneal space. 
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Jecurrence of Retropneumoperitoneum and Pneumoperitoneum 


4) Supine roentgenogram taken after inadvertent reversal of retroperitor 
The streaky air collections about the left ureter represent the retropneumoperitoneum. Th 


La 


bladder is outlined by retroperitoneal air. There is air in the left inguinal area. The large air accu 


- 


in the fanks and the outlined bowel wall represent pneumoperitoneum. (A) The intraperitoneal a 
decubitus roentgenogram outlines the uterus and right ovary. Note emphysema in the left groin. i 


1 


large pneumoperitoneum has displaced the liver and spleen medially and downwards (upright 


gram). Note the small extraperitoneal collection of air (arrow 


ANATOMY 
The manner in which free air enters both 
the intraperitoneal and retroperitoneal 
spaces 1s easily explained once the anatomy 


is understood. The peritoneal “c 
actually a potential space which ts 


l 
distended by air or fluid. Except in females 


where access to Ji poten 


exists, the peritoneal space is a clo 
wounded by parietal and visceral 


t 


toneum and limited. superiorlv bs 


diaphragm and inferiorly by the 


diaphragm. Although it commun 
readily with the through 
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A. 


foramen of Winslow, there is no communica- 
tion to the retroperitoneal space. 

The retroperitoneal space is filled. with 
loose areolar tissue, connective tissue and 
many abdominal organs. The kidnevs. 
ureters, adrenals, pancreas, second, third, 
and most of the tourth portion of the duo- 
denum, most of the mesenterv, transverse 
and sigmoid mesocolon, aorta, inferior 
vena cava, broad ligaments, and the bare 
area of the liver, all lie within the retro- 
peritoneal space. The retroperitoneal space 
is not a closed sac, but communicates 
superiorly with the posterior mediastinum 
through the aortic hiatus of the diaphragm 
and inferiorly with both groins through 
the femoral canal. 

Contrary to the peritoneal space, the 
retroperitoneal space is not easily distended. 
Asmall amount of air will be trapped locally 
between strands of loose areolar tissue. On 
the other hand, large amounts of air will be 
forced out of the local area following beth 
vertical and horizontal pathways. 



































DIRECTIONS OF SPREAD 





Retroperitoneal air spreading horizon- 


tally finds its wav into the subcutaneous 








tissues of the Hanks and anterior abdomin: 
wall where it is recognized clinically as 


subcutaneous emphy 
of the air spreads vertically. 

Rivas? has shown that air injected near 
the sacrococcygeal joint is detected roent- 
genographically in the mediastinum, neck, 
troperitoneum, pelvis, and limbs. Mit. 
chell? experimentally demonstrated the 
route of vertical spread by injecting barium 
in the perinephric region of stillborn in- 
fants. After filling the renal fossa, the 
barium spreads downwards to the pelvis 
and into the inguinal area. fn the lower 
lumbar region, the barium crossed to the 
contralateral side of the abdomen and then 
spread upwards along the inferior vena 
cava. Others have demonstrated that air 
tollows the great vessels superiorly into the 
mediastinum and neck and inferiorly into 
the inguinal area and lower extremities,‘ 
Similarly, air may pass downwards into the 
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retroperitoneal space from above. In 1939, 
Macklin!’ showed experimentally that over- 
inflation of pulmonary alveoli led to rup- 
ture and air leak into the pulmonary in- 
terstitial spaces. From there the air followed 
the sheaths of the pulmonarv vessels to the 
root of the lung, thence to the mediastinum, 
retroperitoneal space, groin, and leg. Clin- 
ical examples of this route of spread have 
also been reported.’ 

Although the retroperitoneal space does 


Bae 


is 













not communicate with the peritoneal space, D 


MEAN 


air may find its way into the peritoneal 
space by one of two mechanisms. Retro- 
peritoneal air following blood vessels may 
dissect into the mesocolon separating the 
serosa from the bowel wall with eventua 
perforation. This means of spread has 
been experimentally produced by Kevting 
t al^ and appears to be the route of spread 
taken in the first case described here. AL 
ternativelv, massive retroperitoneal col- 
ections of air may perforate the posterior 
parietal peritoneum entering the peritoneal 
space without involving the bowel wall. 
This route of spread was demonstrated by 
our second case. 

These anatomic relationships and experi- 
mental data suggest that the combined 
occurrence of pneumoperitoneum usually 
originates within the retroperitoneal space. 
Intraperitoneal air leaks readily expand the 
distensible peritoneal space. Only when 
extensive dissection of the retroperitoneal 
tissues occurs during abdominal laparotomy 
would one expect to find retroperitoneal air 
originating from the peritoneal space. On 
the other hand, air within the poorly dis- 
tensible retroperitoneal space seeks egress. 
Extending vertically and horizontally, it 
may also enter the peritoneal space by the 
2 routes described. 
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ROENTGEN MANIFESTATIONS 






The roentgen signs of pneumoperitoneum 













are well known. On the supine roentgeno- 
grams, the dome sign, the — falciform 






ligament sign, and the bowel wall outline 
can be seen. On the upright and decubitus 
roentgenograms, free air can be demon. 
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strated. However, these findings may be 
obscured with the combined occurrence 
with retropneumoperitoneum. 

If free air is found in the abdomen other 
than under the diaphragm, a retroperitoneal 
air accumulation must be suspected.! The 
retroperitoneum, | while one continuous 
space, is loosely divided by areolar tissue 
septa. This results in a streaky appearance 
of the air and explains its fixation with 
changes in the patient’s position. 

Gould and Thorwarth® have described 
roentgen signs of retroperitoneal rupture 
of the duodenum. These signs are valid for 
any accumulation of retroperitoneal air and 
include: bubbles, sheets or pockets of air 
outlining one or both kidnevs, air along 
the psoas muscles, retroperitoneal air in 
the infradiaphragmatic and pelvic regions, 
mediastinal and cervical emphysema, sub- 
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Occurrence of Retropneumoperitoneum and Pneumoperttoneum 


is recognized in 
esser sac and in the extraperitoneal 


issue of the abdominal wall before it is 


gen examinations. [f air 
the | 
sotti 


seen in the mediastinum, the retropneumo- 
peritoneum probably spread in the hori- 
zontal fashion from an origin in the retro- 
found in the 
t 
| 


peritoneal space. [f air is 
mediastinum and neck before 
retroperitoneally, its origin must be above 
the diaphragm. The study of the roent- 
genograms for directions of spread may help 
to localize the source of the air leak, thus 
aiding the clinician in management of the 
patient, 
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SUMMARY 


A combined occurrence of massive retro. 
pneumoperitoneum and pneumoperitoneum 


is tare, 
[wo recent cases ate reported t one re: 
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aps 


cutaneous emphysema of the flanks and 
finally encapsulated or free intraperitoneal 
aur. 

It is important to recognize the presence 


sulting from an iatrogenic perforation of 


vertent introduction of air into the retro- 
peritoneal space. 


^ 


of air in the lesser sac and retroperitoneal 
air outlining the aponeurotic portion of the 
liaphragm (Fig. 1, Æ and C). Air in the 
lesser sac is seen on the upright roentgeno- 
gram in the right paravertebral region hav- 
ing à curvilinear border and on thesupine 
roentgenogram as an air collection high up 
under the diaphragm.’ 

When evaluating roentgenograms on 
which there is a combined occurrence of 
retropneumoperitoneum and pneumoperi- 
toneum, one may be tempted to locate the 
source of the air leak bv determining which 
space has the largest accumulation of air, 
This is hazardous because the limited dis- 
tensibilitv of the retroperitoneum — will 
usually result in a larger pneumoperi- 
toneum regardless of the location otf the 
leak. Unless the patient has undergone ab- 
dominal surgery with dissection of the 
posterior parietal peritoneum, the air will 
almost invariably have arisen within the | : ica 
retroperitonea | space. : t nah C P t is à moperitoneum. — Chrrir- 

Án attempt should be made to establish g. Bises. D. Suniel EXT ysema, pneumothorax 
the direction of spread of the retroperitoneal ` and pneumoperitoneum: | roentgenographic 
air and this usually requires repeated roent- 


The anatomic relationships, dir 
spread, and the roentgen manifestations of 
a combined occurrence of retropneumoperi 
toneum and pneumoperitoneum are di 
cussed. 
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SCANNING 


OF THE HEPATIC BLOOD POOL IN 


LIVER AMEBIASIS* 


By ALFREDO CUARÓN, 
and LUIS LAN 


ALD., IF.A.C.P., FELIPE GORDON 


M.D., 


MÉXICO, D.F., MÉXICO 


IVER scanning with radiocolloids has 

~ become an important method for the 
diagnosis and localization of intrahepatic 
lesions such as primary*? or metastatic? 
tumors, cysts” and pvogenic™ or amebic?-6 
abscesses. It has proven to be more ac- 
curate than the usual roentgenologic pro- 
cedures,” liver function tests!? and liver 
biopsies," and to have a similar diagnostic 
precision to that of splenoportography?s 
and celiac axis angiography." However, 
when the abscess is lodged near the surface 
of the liver, it can be difficult to ascertain 
its actual size and boundaries due to the 
congestive processes encircling the lesion 
itself,’ interfering with the normal phago- 
cytic activity of the reticuloendothelial 
tissue and decreasing the concentration of 
‘adiocolloids in this area. On the other 
hand, it has been shown elsewhere, that 
this same area is affected by an increased 
rascularization.?" 

This study was designed to explore a 
possible improvement on the imaging of 
liver abscesses by the use of transferrin- 
bound In'?" as a label for the hepatic 
blood pool. 


MATERIAL AND METHOD 


cluded in this studv. The diagnosis was 
confirmed by the response to medical 
treatment, diagnostic puncture or laparot- 
omv. Ín fatal cases the scintigraphic find- 
ings were confirmed by necrospv. 

Liver scans with iron and In!» copre. 
cipitates (2-2.5 mc) were first obtained in 
each patient. A second scan was obtained a 
few hours later by using transferrin-bound 


of hepatic blood pool. Anterior, posterior 


and right lateral projections of the liver 
were obtained in either case by using a 
s inch rectilinear scanner. For a better 
comparison of the resulting images, these 
were digitalized according to 4 different 
levels of radioactivity: o to 25 per cent; 26 
to $0 per cent; £1 to 75 per cent; and 76 to 
100 per cent of maximum count rate. The 
areas of the concentration defects observed 
in the first scan were compared with those 
observed in the second scan. 


RADIOPHARMACEUTICALS 


from a modified, sterile Sn. [n!9v genera. 
tor system (Union Carbide).* 

[nm colloid was prepared in our lab. 
oratory using the method of Adatepe e£ a/.:! 
Fe^** (so ug. in o.og ml.) was added to 
carrier-free, ionic In'?», followed bv 1.5 ml. 
of phosphate buffer (pH 7.4) and injected 
intravenously. 

For the study of hepatic blood pool, 
sterile, carrier-free, ionic In!?», as eluted 
from the generator (pH 1.4 to 1.7) was 
administered intravenously.” 


Indium 113m was eluted with o.« V HC] 


RESULTS 


Arterial and venous phases of celiac axis 
angiography, in a case of acute amebic 
abscess of the liver, are shown in Fig 
I, Æ and B. Both images demonstrated a 
conspicuous increase of vascularity in the 
hepatic tissue surrounding the lesion. 

All the liver scans obtained with colloidal 
In!" showed one or more concentration 
detects. Ninety-eight of them (78.4 _ 
cent) had single defects, while 27 (21.6 per 
cent) depicted multiple defects. On the 
other hand, scanning of the hepatic blood 
pool with transferrinebound In?» dem. 
onstrated single defects in 89 cases (71.2 


* From the Hospital General del Centro Médico Nacional, Instituto Mexicano del Seguro Social, México £7, D.F., México. 
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\rterial and (B) venous phase 











liver, showing increased vascularity in the tissu 





per cent) and multiple defects in | 
per cent). 

All the liver scans obtained with In!?"- 
transferrin showed a remarkable decrease 
in the size of the filling defects when com- 
vared with the corresponding images ob- 
tained with colloidal In'?». On an average, 
the size of the defects observed in the 
images obtained with ionic In" wi 
yer cent - 8.2 of the size of the 
picted by scintigraphy with the radio- 

















colloid. 

Pigure X 
with colloida 
typical symptoms of an amebic hepatic 
abscess. It showed a normal sized liver 
image, with homogeneous distri yUtION o 
the radiocolloid and some indentations at 
the lower profile of the left lobe. : 
hours later, another scan was obtained 
after intravenous injection of carrier-free, 


4 liver scan obtained 
us in a patient with 
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s of celiac axis angiography in a case 
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: surrounding the lesion. 
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ionic In! (Fig. 2B). It showed the distri- 
bution of the blood pool of the liver, heart 
and aorta, demonstrating a conspicuous m- 
crease in size of the hepatic left lobe and 2 
well outlined areas without radioactivity in 
this lobe, corresponding pertectly to the 
indentations found in the previous study. 

| 7 shows a liver image obtainec 
with colloidal In'?» that resembles a nor- 
mal variant described by McAfee ef a/?" as 
liver "en chapeau du gendarme," which 
thev found in 14 per cent of normal cases. 
evertheless, scintigraphy with carrier- 
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free, ionic In!?» demonstrated a clear-cut 
defect at the upper region of the hepatic 
eft lobe, which was limited by the blood 
pools of the liver and heart (Fig. 34 

When the abscesses are located near the 
surface of the liver, scanning of this organ 
with radiocolloids is not enough to obtain 


actual information about its size and shap 
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Vic. 2. Two amebic lesions in the left hepatic lobe. G4) Scan obtained with colloidal In?" ; and 


tained with tonic 


and about its relationship with the hepatic 
surface or with another abscess due to the 
process that interferes with phagocy tosis in 


T^ 


the surrounding tissue. This is of para- 


mount importance when the abscess is 
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Vic. 3. An amebic abscess located in the upper region of the left hepati 
Ini". and (B) scan obtained with ionic In!S99, show the lesion d 


pools. 


In”, clearly demonstrate the hepatic blood poo! around the le 


lodged near the lower su rface of the liver 
as it may imply the risk of a spontaneous 
rupture into the abdominal cavity (Fig. 
4-1). In such cases, scanning with tonic, 
carrier-free In! proved to be useful, since 
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c lobe. (4) Scan obtained with colloidal 
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limited by cardiac and hepatic blood 
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Fic. 4. Large abscess in the lower region of the right hepatic lobe and a small lesion in the left lobe. (4) Scan 
obtained with colloidal In!9»; and (B) scan obtained with ionic. In, show the hepatic blood pool en- 


circling the lesions. 


it labels the blood pool encircling the ab- 
scess and thus the actual boundaries of the 
lesion can be well defined (Fig. 48). 


DISCUSSION 


A hepatic abscess is the natural conse- 
quence of the invasion of the liver by 
trophozoites of Entamoeba Atstolytica, 
carried from the intestine through the 
portal vein and distributed in the liver 
parenchyma according to its intrahepatic 
branches, producing tissue destruction 
probably by some cytolytic process. These 
necrotic areas are variable in size and num- 
ber, containing tissue debris and are sur- 
rounded by a zone of hyperemic tissue.?:?! 

Absence of functioning reticuloendo- 
thelial tissue in these lesions is the reason 
for liver scanning with radiocolloids in the 
study of hepatic abscesses. These appear 
in the scan image as empty spaces sur- 
rounded by the radioactivity present in 
the normally functioning hepatic reticulo- 
endothelial system. However, in some in- 
stances, it is difficult to ascertain the ac- 
tual size and boundaries of the lesion due to 
the process encircling the abscess, which 
interferes with the normal phagocytic ac- 


tivity of the reticuloendothelial system in 
this region. 

The process at the periphery of the 
abscess is depicted by angiography as a 
"vperemic area surrounding the abscess 
itself (Fig. 1, 4 and B). This fact suggested 
the use of a plasma label in order to obtain 
scintigraphic images of the distribution of 
the hepatic vascular bed to gather more 
precise information about the actual size 
and limits of the abscess. 

In 1967, Stern ef a? demonstrated that 
the distribution of carrier-free, ionic In!» 
in the organism depends principally on the 
pH of its solution. At pH lower than AO, 
this radionuclide is bound, as a cation, to a 
beta globulin known as transferrin. In this 
condition, its half time in blood is between 
2.0 to 3.§ hours, without significant ex- 
cretion by the urine. 

Soon, this new radiopharmaceutical was 
used as a label for scanning the placental 


99,97,29,34 


blood pool'521.22.2, and for imaging of 


the cardiac blood pool for diagnosis of 


pericardial effusion.7?? It has also been 
used for estimating the plasma volume? 


and the cardiac output." 
In 1969, the method for producing this 
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radiopharmaceutical was greatly simplified 
by our group, ^? when it was observed that 
heating at so°C. and the addition of gelatin 
to carrier-free In!?» was unnecessary and 
that this radionuclide, when injected as 
eluted from the generator system, at pH 
1.4 to 1.7, is strongly bound iz vivo by 
serum transferrin. 

In the same year a series of encouraging 
reports appeared on the use of this radio- 
pharmaceutical in the study of liver ab- 
scesses, to differentiate this type of lesion 
from other space-occupying masses of 
the liver.2-# 31423 In 1970, Lubin and 
associates!? reported their results with this 
compound in the differential diagnosis of 
vascularized and nonvascularized intra- 
hepatic lesions. 

Our present results are in agreement with 
the original hypothesis that the use of a 
plasma label for scanning the hepatic blood 
pool will render more precise information 
about the size and boundaries of an ab- 
scess than the use of radiocolloids for scan- 
ning of the hepatic reticuloendothelial 
system. It seems that, on an average, the 
abscess itself contributes only to 23.9 per 
cent of the size of the concentration defect 
and that the area surrounding the lesion 
accounts for 76.1 per cent of the size of the 
defects depicted by liver scanning with 
radiocolloids (Fig. 2; 3; and 4). 

The knowledge of the size and precise 
location of the lesions is of importance in 
deciding the type of therapy to be in- 
stituted. Medical treatment with anti- 
amebic drugs will suffice if the lesion is 
small and there is no danger of rupture. 
However, if the lesion is large and located 
near the surface of the liver, its surgical 
drainage might be indicated to avoid its 
eventual rupture. 

Scanning of the hepatic blood pool re- 
sulted in a more efficient definition of the 
actual size and number of abscesses than 
did liver scanning with radiocolloids. In 9 
cases (7.2 per cent), multiple abscesses 
were masked by the failure of reticulo- 
endothelial system to phagocytize the 
radiocolloid at the periphery of the other 
lesions, but they were perfectly defined by 
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the imaging of the distribution of the 
hepatic blood pool (Fig. 2; and 4). 

When the abscess is lodged near the 
lower surface of the liver, it is important 
to know the thickness of the nonfunction- 
ing liver tissue separating the abscess from 
the abdominal cavitv, as a thin laver ot 
tissue may imply an eventual rupture of 
the abscess into this cavity. In most cases, 
this information is not obtained by radio- 
colloid scanning, but is easily secured by 
scanning with carrier-free, ionic In!?" 


lobe, where liver tissue is thinner and may 
mask a concentration defect of a radio- 
colloid. In such cases, the lesion can be 
clearly depicted by circulating In'?" as a 
filling defect surrounded by the vascular 
bed of the liver and cardiac blood pool 
(Fig. 2; and 4). 

Notwithstanding the fact that colloidal 
Inim seems to be a better radiopharma- 
ceutical than circulating In!" in the study 
of small lesions, the process surrounding 
them may produce a larger filling defect 
than the actual abscess. In such cases, 
carrier-free, ionic In!?» proved to have a 
very poor resolution. 

We may conclude that liver scanning 
with radiocolloids is the best routine pro- 
cedure for the diagnosis and localization of 
amebic liver abscesses, but that in some 
special cases it should be complemented 
with a scintigraphic imaging of the dis- 
tribution of the hepatic blood pool in order 
to gather more precise information about 
the actual size, shape, number and posi- 
tion of the abscesses. 


SUMMARY 


An amebic liver abscess consists of an 
area of necrosis caused by the implantation 
of trophozoites of the Entamoeba histolytica. 

This necrotic area is surrounded by hy- 
peremic liver tissue, evident by celiac axis 
angiography as a hypervascular region. 
This process interferes with the normal 
phagocytic activity of the reticuloendo- 
thelial tissue around the abscess creating a 
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bigger filling defect in the scans obtained 
with radiocolloids than the actual size of 
the lesion. Furthermore, when the ab- 
scess is located near the surfaceof the liver 
or in the left lobe, its boundaries are not 
precise in the scan image. 

A comparative study of liver scanning 
with colloidal In'?v and scintigraphy of the 
hepatic blood pool with carrier-free, ionic 
In'?", was carried out in 125 patients with 
proven hepatic amebic abscesses. 

Carrier-free, ionic In!» proved to be 
more precise in the imaging of the actual 
size, shape, number and position of the 
abscesses, but was less efficient than col- 
loidal In!" in depicting smaller lesions. 

It is concluded that liver scanning with 
colloidal In!» should be considered as the 
best routine procedure for the study and 
localization of amebic liver abscesses, but 
that in some special instances it should be 
complemented with a scintigraphic study 
of the distribution of the hepatic blood 
pool to gather more precise information 
about the actual size, shape, number and 
position of the abscesses. 


Alfredo Cuarón, M.D. 

Hospital General del Centro Médico Nacional 
Instituto Mexicano del Seguro Social 

Av. Cuauhtémoc 330 

México 7 D.F. 

México 
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ARTERIOGRAPHIC FINDINGS OF FOCAL NODULAR 
HYPERPLASIA OF THE LIVER AND REVIEW 
OF THE LITERATURE* 


By May CRAIG T. McMULLEN, MC, USA, and Lre J. L. MONTGOMERY, MC, USA 


WASHINGTON, D. C. 


HE arteriographic features of 2 cases 
of focal nodular hyperplasia of the liver 
and its confusion with liver neoplasm and 
other abdominal pathologv prompt this 
report. We have not found any similar 
reports in the radiologic literature, spe- 
cifically about focal nodular hyperplasia. 
This entity is well known to pathologists. 
Most frequently it is found in patients 
undergoing laparotomy for other reasons 
or at postmortem examination. The lesion 
has been called, or been confused with, a 
variety of other lesions, including adenoma, 
mixed adenoma, benign hepatoma, solitary 
hvperplastic nodule, focal cirrhosis, hamar- 
toma, hamartomatous cholangiohepatoma, 
isolated nodule of regenerative hyperplasia, 
and focal nodular hyperplasia. The dif- 
ficulty in terminology appears to be from 
lack of agreement among pathologists as to 
the differentiation and definition of hamar- 
tomas, adenomas and hyperplasia. The 
standard for reference among most pathol- 
ogists is probably Edmonson's monograph 
on liver tumors. Histologically the lesion 
Is similar to regenerating nodules in cir- 
rhosis, except that the remaining liver in 
cases of focal nodular hyperplasia is nor- 
mal.? The true nature of the abnormality 
is still uncertain. Some authors consider it 
a true neoplasm; others call it a congenital 
hamartoma; and vet others consider it to 
be a response to some injurious agent 
which is as vet unidentified.?^ The cells 
making up the nodules are not neoplastic 
and are identical to the hepatic cells seen 
in the regenerative nodules of cirrhosis. 
There are also bile duct proliferation, vary- 
ing degrees of inflammation and vascular 
changes. 


HISTORIC REVIEW 


of the liver in a woman at autopsy. The re- 
mainder of the liver was normal. He sug- 
gested in his discussion that the nodule mav 
have resulted from a peculiar response of 
the liver to injury, but also considered the 
possibility of a congenital lesion. Hoffman? 
coined the term “benign hepatoma” in his 
report of a case and review of the literature 
up to 1942. He considered the possibility of 
malignant changes arising within these 
nodules. Begg and Berry? reviewed the 
literature from 1930 to 1953 and reported 
4 additional cases, all of whom had surgery 
and were doing well after 1 to 3 years. They 
found 29 cases similar to the ones they 
reported and considered 28 of them in. 
correctly diagnosed as adenoma, benign 
hepatoma or hamartoma. 

The autopsy records of the Mavo Clinic 
between 1922-1951 were reviewed bw 
Benz and Baggenstoss.? They found 34 ex- 
amples of the lesion which they termed 
"focal cirrhosis of the liver." The lesion 
was single in 29 cases, double in 4, and 
triple in r. All cases of generalized cirrhosis 
were excluded. Small cavernous hem. 
angiomas were found in addition to the re- 
generative nodules in 7 of these 34 cases 
(20.5 per cent). This is a greater Incidence 
of cavernous hemangiomas than found in 
routine autopsies and greater than that 
found in Ishak's series of focal nodular 
hyperplasia.!? 

Edmonson? first used the term focal 
nodular hyperplasia in 1926. He discussed 
the differentiation from true adenomas of 
childhood, which are considered to be very 


* From the Department of Radiology, Walter Reed Army Medical Center, Washington, D. C. 
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rare. He feels that most liver adenomas of 


childhood, in the literature are actually in- 
stances of hyperplastic nodule or a slowly 
growing hepatoma. In another report 
Edmonson? speculates on the etiology and 
fate of the module if left alone. One patient 
remained in good health for 3 vears and 
another for 7} vears when only a biopsy 
was performed. 

Wilson and MacGregor in 1969 re- 
ported 4 cases of focal nodular hyper] lasia, 
all of which were found in patients under- 
going laparotomy for other conditions. 
Öne of these patients had only a biopsy 


and was doing well after 1} years. One of 


their cases had a liver scan with I! rose 
begal. It showed an area of decreased func- 
tion corresponding to the nodule which 
measured 7 cm. in diameter. 

Whelan ef a/2° reported 4 cases, 1 of 
which is our Case 1. They propose an 
anomalous arteriolization of portions of the 
liver tissue with fibrotic and hyperplastic 
E ranges as e etiology. duo of ioe 'àses 


ues : after ERR resection. 

In the literature there is a prevalence of 
cases in voung adult females, but the 
spectrum includes children and patients in 
the eighth decade. Only scattered reports 
of abnormal liver function were noted. 
There is no distinctive pattern of presenta- 
tion or symptomatology. 


REPORT OF CASES 


E E. was MUR to n ave ee in 
September 1967 during a prenatal examination 
in the second month of pregnancy. She was 
otherwise asymptomatic. Previous surgery 1n- 
eag. m an pom v and ue 


is she ake ent an guum atory ERAS 
and was found to have a large, lobulatec d, vas- 
cular tumor encompassing the entire left lobe 
of the liver. A biopsy taken during surgery was 
interpreted as focal nodular hyperplasia. T he 
abdomen was closed and it was felt that defini- 
tive treatment could be delayed until comple- 
tion of the pregnancv. 


Focal Nodular Hyperplasia of Liver 


Fic. 1. Case i Au? liver scan shows irregular de- 
«creased concentration in the markedly enlarged 


left lobe extending below the normal right lobe. 


Following the operation she did well except 
for occasional right upper quadrant p: ain in the 


area of the incision. On February 6, 1968 shé 
had a normal vaginal deliverv of a v anl le child. 
She was admitted to Walter Reed General 
Hospital for further evaluation. shortly after 
delivery. Physical examination at this time 
revealed the liver to be 3~4 fingerbreadths bet 
ou the right costal margin with a diffuse but 
pom oe AMET was PR tenderness to 


m 


Rd bride Thee was no di eno- 
megaly and no abnormal venous pattern on rhe 
abdominal wall. 

An Au'® liver scan (Fig. 1) was interpreted as 
showing irregular decreased concentration in 
both lobes of the liver with normal function 
only in the area just below the right hemidia- 
phragm. In retrospect, this area of normal 
function was the entire right lobe. 

Percutaneous right femoral selective celiac 
arteriography showed enlarged common and 
left hepatic arteries and a normal caliber right 
hepatic artery. The left lobe was greatly en- 
larged with increased vascularity but no neo- 
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rascularity (Fig. 2, 4-C). In the portal venous 

phase there were several dense, uniform, well 
circumscribed blushes which lasted through the 
end of filming—a period of 17 seconds. These 
hndings were interpreted as a large cavernous 
hemangioma. 

Surgical excision was undertaken because of 
the enlarging vascular mass, danger of rupture 
and increasing abdominal pain. During surgerv 
excessive blood loss was encountered from the 
hepatic venous system; the patient became 
hypotensive and could not be revived. 

Postmortem examination showed that the 


"Mullen and J. L. Montgomery 
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entire left lobe had been replaced by nodules of 
various sizes separated by strands of connective 
tissue. The left lobe weighed 1,280 grams. His- 
tologic examination revealed characteristic 
findings of focal nodular hyperplasia. The right 
lobe was normal (Fig. 3, .7 and B). 


Case rn. L. F. is a 28 year old Caucasian 
female who was frst admitted to DeWitt Arm y 
Hospital in January 1972, for severe right upper 
quadrant pain suggestive of gallbladder disease. 
An exploratory laparotomy revealed the gall- 
bladder to be normal, but a mass 24 em. in 


lic. 2. Case t. J-C) Selective arterlograms 
show (4) enlarged intrahepatic arterial 
branches, (B) hypervascularity, and (C) 
several well circumscribed dense blushes in 
the portal venous phase. (Reproduced 
with permission of danals of Surgery?” and 
the J. B. Lippincott Co.) 
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liameter was noted in E s E liver. 
adular 

eo 

Past medical history includes left salpingo- 
oophorectomy in 1969 and total hysterectomy 
in 1970 for dysfunctional uterine b leeding. She 
has mitral valve disease and is on digitalis. 

Preoperative liver function tests were nor- 
mal. Liver scans with Te?" sulfur colloid and 
|? rose bengal were abnormal with concentra- 
tion defects in the anterior inferior aspect of the 
right lobe (lig. 4). 

F 'ollowing her initial surgerv, selective celiac 
arteriography revealed onal major arterial 
branches and an area of increased vascularity 
without neovascularity in the inferior aspect of 
the right lobe. There was a uniform dense blush 
in the portal venous phase which lasted through 
the filming sequence of 17 seconds (Vig. s, Æ- 
E 

Right hepatic lobectomy was performed be- 
cause of persistent pain. The nodule measured 
2.5 em. in diameter and was located just below 


Fic, 3. Case t. (4) Gross specimen shows large lob. 
ulated mass adjacent to the normal right lobe. 
( B) Cut section shows division of masses into mul- 
tiple pseudolobules by fibrous septa. 


Fic. 4. Case m. Tc??? sulfur colloid sea n shows a well 


circumscribed concentration defect in the inferior 


aspect of the right lobe. 


the anterior surface of the liver. The gross 
pathology was typical of focal nodular hyper 

plasia. The histology showed charac terisfic 
findings of focal em hyperplasia ung. hi, 
In addition there were 2 small cav 
hemangiomas, measuring 4 mm. in deut 
just below the surface, s cm. from the nodule 
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DISCUSSION 


HISTOLOGY 


vary ok in Ter size p iin il ES 
the series reviewed by Benz and Bag- 
genstoss? the size varied from d cm. 

8.6 x17 X18 em. Phev are most « 
solitary, but may be multiple. 
more frequently found in the 
than the lett. Thev 


i b 
right lobe 
are most often sub- 
capsular in location, but more rarely ma Y 
be found deep w ithin the liver parenchym 
When proteste, torsion may result i in 


vascular interference and severe pain; The 
gross anatomic and histologic m of 
the lesions have been well described? ^^ 
The lesions are well circumseribed, but de 
not have a true capsule. The sharp de- 
marcation is the result of compression 
atrophy of surrounding parenchyma or 

partial encirclement by a zone of connec- 
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tive tissue, V lesions 


, the large 
have a central stellate scar with fibrous 


trabeculae extending radially to the pe- 


iewed gros 


Shem 


dividing the 


meer 


riphery, mass into pseudo- 


lobules. The interlobular connective tissue 

contains manv proliferating bile ducts, and 

ymphoeytic infiltration is common. His- 

tologically the parenchymal cells are nor. 

mal regenerative liver cells and show no 
n 


neoplastic changes. Edmonson® feels that 
these cells are arranged in spectfic 
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l'16. g. Case u. C4-C) Selective celiac arterio- 


grams show (7) normal intrahepatic arte- 


rial branches, (B) a localized area of hyper- 
vascularity in the inferior aspect of the 
right lobe, and (C) a well circumscribed 
area of dense vascular blush during the 
portal venous phase (arrow). 


architectural. framework, which sets it 
apart from the pattern seen in hyperplastic 
nodules of generalized cirrhosis. Histo. 
logic: these are differentiated from 


p 


hepatic adenoma by the lack of a true 
capsule, the presence of numerous pro- 
liferating bile ducts, and the stellate fibrous 
scar which is not seen in adenoma. Cases 
ave been reported with increased cellular 
zlvcogen content. Although this is not a 


Is 
universal finding, it has been suggestec 


Ae NAE 
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that the lesion may have some relation to 
the tvpe of enzymatic defect seen in Von 
Gierke's disease." 

There is an abnormality of the vessels, 
both arteries and veins, characterized by 
intimal and medial hyperplasia. Sometimes 
the changes are so advanced, that one can- 
not determine which side of the circulation 
is affected. The lesion consists of spindle 
shaped cells, probably of smooth muscle 
origin, and sometimes fibroblasts." Arteries 
may show fragmentation or reduplication 
of elastica. The nature of the vascular 
changes and its relation to the hyperplastic 
nodule are unclear. The possibility of an 
abnormal communication between the ar- 
terial and portal venous system has been 
suggested.!^ In several cases of focal nodule 
hyperplasia examined by Ishak," in which 
the patient died in congestive heart failure, 
there was sparing of the nodules from the 
congestion and necrotic changes in the re- 
mainder of the liver. Were these areas 
protected from the high systemic venous 
pressure by connections to the portal 
system? Other evidence of portal system 
association comes from Sherlock ef a£," 
and Classen et a/.,! whose cases of partial 
nodular transformation of the liver re- 
semble focal nodular hyperplasia. Their 
cases all presented with esophageal varices 
and hemorrhage. There may be some cor- 
relation between the abnormal vessels and 
possible portal venous system involvement, 
and the pattern of late phase vascular blush 
in the arteriograms of our 2 patients. 

Whelan eż a/.2° consider the increased 
vascularity seen at arteriography to be 
etiologic. They cite animal experiments 
with surgical arterialization of the liver 
which produced similar vascular changes to 
those seen in focal nodular hyperplasia. 
Some animals have also shown fibrosis, 
inflammatory infiltrate and bile duct pro- 
liferation. 

Evidence for arteriovenous shunting 
comes from the case of Aronsen ef al, 
where a 2.6 liter per minute shunt was cor- 
rected to a 1.2 liter per minute shunt after 
resection of the lesion. 


Focal Nodular Hyperplasia of Liver 


Pic. 6. Case 11. Photomicrograph of a portion of the 
mass shows the pseudoencapsulation with com- 
pressed parenchyma and fibrous tissue, and the 
stellate fibrous septa within the lobules. 


ISOTOPIC STUDIES 

Both of our cases had isotopic studies. 
Case 1 had an Au!’ scan which showed 
mottled areas of decreased isotope con- 
centration where the lesion was located. 
Case had an D?! rose bengal study and a 
Tet sulfur colloid study, both of which 
showed concentration defects in the area of 
the lesion. Case m1 of Whelan ef al” and 
Case 1v of Wilson and MacGregor” also 
showed concentration defects with Au” 


and Kupffer cell function in the lesions." In 
the regenerating nodules of cirrhosis, one 
may see either increased concentration," 
normal concentration or decreased concen- 
tration? with Au!* scans. Scans of true liver 
cell adenomas show different uptake char- 
acteristics. In the case of Palubinskas ef al.” 
there was a concentration defect with Aut”. 
The case of Sackett e£ a/.5 showed 2 masses, 
i of which was necrotic and gave concen- 
tration defects, and 1 of which was viable 
and showed normal concentration of both 
Tc?» sulfur colloid and I?! rose bengal. 
Considering the difference in concentration 
of isotopes seen in cases of regenerating 
nodules of cirrhosis and true liver cell ade- 
nomas, it would not be surprising if a scan 
with increased concentration did occur. 
Perhaps the physiologic characteristics 
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change at different stages in the evolution 
of the lesion, 


ARTERIOGRAPHIC FINDINGS AND 
DIFFERENTIAL DIAGNOSIS 


The differential diagnoses of vascular 
masses in the liver include hepatoma, 
hepatoblastoma, hemangioma, hem anglo- 
endothelioma hamartoma, the vascular 
metastases of carcinoid, islet cell tumors, 
leiomyosarcoma, renal cell carcinoma," 
adenoma, regenerating nodules of cir- 
rhosis,’ and focal nodular h yperplasia. The 
characteristic arteriographic finding in 
focal nodular hyperplasia is increased 
vascularity with a well circumscribed blush 
that is more pronounced in the portal 
venous phase. Arteriographically, most 
hepatomas can be differentiated from focal 
nodular hyperplasia by the markedly en- 
larged intrahepatic arterial branches, the 
earlv arterial phase blush with irregular 
puddling of contrast material and the 
marked neovascularitv. In focal nodular 
hyperplasia, although there may be en- 
larged intrahepatic arterial branches and 
increased vascularity, there is no true neo- 
vascularity and the blush occurs late in the 
portal venous phase. The vascular metas- 
tasis of carcinoid, islet cell tumor, and renal 
cell carcinoma all show early arterial phase 
neovascularitv and tumor blush. Our 
Case 1 was confused with hemangioma, but 
in retrospect it did not show the orderly 
arrangement of discrete vascular spaces 
within the mass that was described by 
Pollard e£ af. Hepatoblastoma is seen in 
children and arteriographically shows ab- 
normal vessels and neovascularity with a 
dense homogeneous blush in the capillary 
phase, clearing in the venous phase.! The 
blush in our cases lasted well through the 
normal venous phase. True liver cell ade- 
nomas show neovascularitv. In I case! 
there was an unusual reticular pattern of 
veins, and in another case? there was a 
dense blush in the venous phase. In our 
experience, true hamartomas of the liver 
give marked increase in vascularity without 
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true neovascularity and there is no blush in 
the venous phase. 


SUMMARY 


The arteriographic and pathologic fea. 
tures of 2 cases of focal nodular hyperplasia 
of the liver are presented. 

Focal nodular hyperplasia is character- 
ized bv increased vascularity without true 
neovascularity and a well circumscribed 
dense blush which becomes more intense in 
the portal venous phase. 

Liver scans with I®! rose bengal, Au!** 
and Tc?» sulfur colloid all showed concen. 
tration defects. 

The varied presentation and benign 
nature of this entity are discussed. 


Craig T. MeMullen, Maj., MC 
Department of Radiology 
Walter Reed Army Medical Center 
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NONOPERATIVE RETAINED BILIARY 
TRACT STONE EXTRACTION* 


A NEW ROENTGENOLOGIC TECHN IQUE 


By H. JOACHIM BURHENNE, M.D.1 
SAN FRANCISCO, CALIFORNIA 


ETAINED, overlooked, or forgotten 
stones present a common problem in 
bile duct surgery. Of the one-third of one 
million cholecystectomies done each year in 
the United States;9 20 to 40 per cent 
undergo common duct exploration. About 
5 per cent or 5,000 patients require a second 
operation in order to remove retained bili. 
ary tract caleuli (Table 1), although this 
figure increases without the use of routine 
operative cholangiography. The morbidity 
and mortality of the second surgical proce- 
dure is higher when compared to the pri- 
mary operative intervention. 

A new roentgenologic technique of non- 
operative stone extraction in the ambula. 
tory patient represents a significant im. 
provement in postoperative medical man- 
agement. 


DEVELOPMENT OF TECHNIQUE 


Trans-T-tube catheterization using stan- 
dard vascular catheters and guidewires has 
been used to dislodge sediment and blood 
clots in order to re-establish drainage.*4-36 
Removal of the T-tube is indicated for the 
extraction of retained stones through the 
T-tube tract, with the tube left in place 
for 4 to 5 weeks after operation to establish 
a fibrous tract. Mondet?? extracted stones 
through it as early as 1962 with a specially 
designed forceps. The same Mondet extrac- 
tion forceps was successfully used by 
Mazzariello? even with larger stones after 
bouginage of the sinus tract. Magarey?! 22 
preferred, for instrumentation, the Desjar- 
dins forceps and the Dormia* ureteral 
basket and catheter. 


* V. Mueller, Chicago, IL. 


Tage I 


Improve. 
ment with 
Routine 
Operative 
Cholangi- 
ography 


General 
and 
Review 


Author 


Hicken and McAllister | 
Shore? | 
Mixter ef al” 

Parent and Peloquin?? 
Dowdy? 

Jolly e aZ 

l'erris and Sterling? 
Kourias!8 

Bartlett and Dreyfuss’ 
Colcock and McManus? | 
Edmunds eż 4/5 | 
Larson et al? 
Schulenburg% 


We started to use the Dormia ureteral 
basket in 1971, passing it either through the 
T-tube or, as described by Magarey, 
through a small arterial catheter. Several 
case reports with this technique have ap- 
peared in the literature,2.7-23.26.37 

We found the technique with small pre- 
shaped arterial catheters for placement of 
the stone basket rather time consuming, 
and the small tip of the relatively stiff ar- 
terial catheter was sometimes difficult to 
place and tented the wall of the biliary 
ducts. Sufficient contrast medium for con- 
tinuous cholangiography was difficult to 
inject for continuous visualization of the 
retained stones. A second small arterial 
catheter was used initially for this purpose. 
These problems were corrected, and the 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3:6; 1973. 


T From the Department of Radiology, Children's Hospital and Adult Medical Center, San Francisco; and from the University of 
California San Francisco Medical School, 
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Nonoperative Biliary Tract Stone Extraction 


Vic. 1. Technical steps for retained common duct stone extraction. 
1. Repeat T-tube cholangiogram is obtained on the day of stone extraction 4 to § weeks after choiedo- 


chotom y 


2. After the location of the retained stone has been ascertained, the T-tube is withdrawn 
5. Using the sinus tract of the T-tube, the steerable catheter is guided into the bile duct, and its mov- 


able tip is advanced beyond the retained stone 


4. The basket is inserted through the steerable catheter, the catheter is withdrawn and the basket is 


opened 


c. The open basket is withdrawn in order to eng 


age the stone. The basket is only retracted, never ad- 


vanced, outside the enclosure of the steerable catheter 


6. 'The stone is extracted through the drain tract. 


procedure has been considerably shortened 
since we modified our instrumentation 
technique. 


ROENTGENOLOGIC TECHNIQUE 


(Fig. 1, 7-6) 


With the T-tube indwelling for at least 4 
weeks after surgery, the ambulatory pa- 
tient is returned to the x-ray department. 
T-tube cholangiograms are obtained for 
localization of retained stones. The patient 
is prepared and draped on the fluoroscopic 
table. Medication or anesthesia is not 
necessary. The T-tube is then extracted. 
This shows an average movement of the 
common duct by 1 or 2 cm., with the duct 


returning almost immediately to its previ- 
ous position. This motion is absent in the 
presence of periductal adhesions. 

A specially designed, polyethylene cath- 
etert is then introduced through the T-tube 
tract. This steerable catheter permits re- 
mote control of the tip (Fig. 2, Æ and B) for 
easy passage through turns in the sinus 
tract and for direction of the tip into either 
the common hepatic or the common duct, 
depending on the position of the calculus. 
The catheter is 25 cm. in length. It has an 
external diameter of 4.3 mm. or No, 


E 


French and an internal diameter of 2.7 mm. 


+ Medi-Tech, Watertown, Mass. 
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lic. 2. Steerable catheter. 64) Traction from the out- 
side on wires embedded in the wall of the catheter 
permits inside direction of the catheter. (B) The 
catheter is placed through the T-tube drain tract 
into the duct system, with its tip beyond the re- 
tained stone. 


or No. 8 French, to permit passage of a 
variety of extraction instruments. 

A side port is attached to the catheter for 
delivery of contrast material during the 
procedure. Intermittent contrast filling of 
the duct is obtained with a 300 cc. bottle of 
30 per cent contrast medium, usually used 
for drip infusion pyelography. 

After the large lumen steerable catheter 
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has been placed with its tip bevond the 
biliary calculus, the Dormia basket is ad- 
'anced through it, the basket is opened 
distally to the stone and the catheter is 
withdrawn leaving the basket in position 
(Fig. 3). The small point of the basket is 
never advanced outside the enclosure of the 
catheter. 

Stones up to Io mm. fit readily into the 
basket (Fig. 4). The basket is then closed 
and the stone engaged bv advancing the 
basket sheath (Fig. 5). If larger stones are 
present, we have had good success with the 
use of a single or double sling passed 


* 
* 


If stones are fragmented and small frag- 
ments remain, a straight rubber catheter 1s 
placed, left in the common duct for several 
days, and control cholangiography is ob- 
tained (Fig. 9, // and B; and 10). 


MATERIAL AND RESULTS 


Twenty patients with retained bile duct 
stones after cholecystectomy and chole- 
dochotomy underwent roentgenologic in- 
strumentation for stone extraction through 


the T-tube tract. The material is summa- 
rized in Table rr. 


Fic. 3. The catheter has been withdrawn and the 
stone extraction basket has been opened, 





g (Fig. 8) was a failure because 

theterization of i as sinus tract 
was imposs sible. The T.tube had been 
placed in a midline incision. This patient 
underwent re-operation for stone removi 

on 2 with 2 stones had 1 stone ex- 
tracted. The other small stone slipped ae 
the cystic duct remnant during instrume 
tation. The patient is ende 9 
months after instrumentation. 

Case 1 (Fig. 6, ,4-C) with a 3 cm. 
rad the calculus extracted from the com- 
mon duct, but it could not be pulled 
through the sinus tract. It was deposited in 
the proximal portion of the tract. The 
patient 1s asymptomatic on 10 month 
follow-up without abscess and with the 
sinus tract closed. 

Case 4 (Fig. 9, 4 and B) had a 5 mm. 
stone e was fractured and then ex- 
pelled into the duodenum. The follow-up 
intravenous cholangiogr x is normal. 


“ase 6 had a 3 mm. defect, difficult to 


stone 


visualize during the proce: ure, app xrenth 
st En: 


expelled into the duodenum. 
saber catheter was lett in plate for 1 week 
and the control cholangiogram showed no 


aut 
7” 


remaining filling detects. 


is withdrawn several times 
caught in the open basket. 


Fic. 4. The stone basket 
until the stone 


€ 


stone Extraction 


lies ws The basket is 


stone by advancing 


closed 

s the she 
Case 14 (Fig. 10) with an 18 mm. 
had à 14 mm. fragment extracted, 
mm. fragment passed into the duodenun 
A straight French rubber cathete 
nao Prop the A s tract a 


The contro pees | 
showed no remaining defects 

Fourteen patients with 
of them completely extr: 
T-tube drain tract, 

econd surgical intervention 

unnecessary in all but 1 of the 20 n iie 
The sinus tracts healed and none 
have developed symptoms with fallo: 
anging from 2 months to 12 months. 


COMPLICATION 


occurred durin 
No premed 


No complications 
strumentation of 20 patients. 
cation and no local anesthetic was neces 
sary. Some patients comp ained of pat 


during forceful contrast injection. Only 


pain sensation developed during ins 
mentation and only mild pain was expe 
enced during extraction o a large st 


through a small sinus tract 





Vend 
MES 
UN 


s R 
SO LA 
TOSS 
ENNE 


5 
AADA 
po 
po E 


S m 


; 
D 


As: 


SS 
y 
y 
S 


SOS 


AUS 
MUS 


re 


DON 
D v 


P 
i 


est 


2 
£r 


ae 
E 
i 

SA 


2 
x 
PE 
Vo 
es 


oS 


Yt 


s 


Us 


X H 
dm 
A ES: 


2 
; 


i 

i 
d SESS 
DLE 


z 
ne 


25 


‘i 


uid 


VIR 


PE 

saa 

ey 
CG 


Per 

E 

E 

DD 
RENTES: 

3 


i 

NEA 

ie) 
S 


v 
5 


A 


genes 
poU 


v: 


ie 


ue 
VAR: 
Cu 


S. 


Motus 
Si 


PU 
5 


E 
MENOS 
Nu 
pr 


: 
poesia 


SENN 


SN 
POS 


wee 
te 
aes 


‘s 


S 


zx eruit 
ES DU 
SSE 


Risdon 


po t 
ED zi 


UT 
E 


PAR 
ATEEN 
o 


Es 
S: V ue S 


hic. 6. Case 1. G7-C) A large common duct stone is 


snared in the loop of a guidewire. 


Four of the 20 patients were placed on 
antibiotics by their referring surgeon, and 
à mild temperature increase occurred in : 


-— 


other patients on the first day after instru- 
mentation. 

The length of the procedure varied from 
25 minutes for the patient in the room with 
63 minutes of fluoroscopy time to 21 hours 
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in the room and 44 minutes fluoroscopy 
time. The length of the procedure short- 


ened as we gained experience. None of the 


last 10 patients were longer in the room 
than 45 minutes. 
Radiation exposure was monitored in 2 


pe 


patients. One patient with a total fluoros- 


copy time of 21 minutes received 7.5 r at 
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Nonoperative Biliary Tract Stone Extraction 


lic. 7. A double snare forming a basket with 2 guidewiresis placed through side holes in an arter ial-catheter. 
Traction on 1 of the 4 wire ends permits lateral manipulation distally to a re stained stone. 


the entry skin at the table top in the field 
and 120 mr on the anterior left chest wall 
outside the field. The roentgenologist re- 
ceived in the same case 40 mr at the dorsum 
of his right hand. A pocket dosimeter had 
been pk aced inside a rubber glove. A 
small shutter opening was used during ‘the 
entire procedure with the roentgenologist's 
hands outside the field at all times. The 
roentgenologist received 27.0 mr during 
this procedure at the waist level outside his 
apron. 

The radiation exposure dosimetrv in the 
second case with 64 minutes of Buoroscopy 
and cinefluorography time showed 2.5 r at 

the skin entry port at the table top tor the 
patient and 8o mr on his left chest anteri- 
orlv. The roentgenologist received 27 mr on 
the back of his right hand and 4 mr on the 
outside of his apron at waist level. 


DISCUSSION 
The first technique emploved in the non- 


Fic. 8. Case g. A second surgical procedure could not 
be prevented in this patient with retained common 
duct stone. The T-tube had been placed in the mid- 
[ine incision and the sinus tract was too tortuous 
for catheterization. 





FEBRUARY » 1973 


operative removal of retained biliary tract 
calculi was instillation of solvents such as 
ether or chloroform. Dissolution of stones 
was claimed by Pribram??*! as early as 
1939. Dissolution of cholesterol stones by 
chenodeoxycholic acid was reported 
centlv.* However, the vast majority of 
vihary tract stones contain little choles- 
terol. Fight of the 20 patients in our ma- 
terial underwent attempts of gallstone 
dissolution. without success. Hospitaliza- 
tion for this procedure is costly and com bl. 
cations do occur. 

Lamis e£ al’? and Fennessy and You? 


reported successful expulsion of retained 
caleuh in 3 cases. They employed a soft 
rubber catheter inserted through the tract 
of the removed ‘T-tube. Combined with 
irrigation, the catheter was advanced into 


— i 


the duodenum and the stones passed (Fig. 
9, A and B). Irrigation with oil! has also 
been reported. 

The balloon-tipped Fogarty catheter has 


seen used for stone extraction during chol- 
edochotomy.! We have tried this method 


~ 


postoperatively, The balloon was filled 
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Itc. 9. Case 4. (4) The stone basket or (B) a small Vr. 10. Case 14. If small fragments remain in the 
arterial catheter may be advanced through the common duct after extraction, a straight French 
distal common duct into the duodenum in order to rubber catheter may be positioned and 
expell small stones or stone fragment place for control studies at a later date, 
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Nonoperative Biliary Tract Stone Extraction 


Tage II 


SUMMARY OF CLINICAL MATERIAL 


Size and 
No. of 
Stones 


|! Common duct 


| Right hepatic duct 
| Left hepatic duct 


mm. 
mm. 
mm. 


mm. 
mm. 


mm. 
mm. 
mm. 


mm. 
mm. 
mm. 
' mm. 
mm. 
mm. 


mm, 
mm. 
mm. 
mm. 
mm. 
mm. 
mm. 


contrast medium and placed distally 
to the calculus. The direction of extraction 
force to the side of the stone resulted in 
angulation, and the stone was wedged 
against the wall of the bile duct. We do not 
recommend this procedure. Eaton ef al,” 
and Henzel e a]. reported § cases of injury 
resulting with the use of the balloon 
catheter. 


|! Common duct 


| Common duct 
Proximal 
(0 T-tube 
|! Left hepatic duct 
Right hepatic duct 
| Common duct 


| Common duct 
|! Common duct 


| Common hepatic duct 
Common duct 
| Common hepatic duct 


Common duct 


Common duct 
Common duct 


Common hepatic duct 
| Common duct 
Common duct 


Deposited in sinus tract; 10 mo. 
follow-up: sinus tract closed, 
| no abscess 
| Right hepatic stone extracted. 
| Left hepatic stone deposited 
| in cystic duct remnant; 
asymptomatic on g mo. 
follow-up 
Extracted 


| Common hepatic duct | Fragmented and expelled into 


duodenum; asymptomatic on 
9 mo. follow-up, intravenous 
|. cholangiogram normal 
| Extracted 
branch of | Expelled; T-tube cholangiogram 
| q week later normal 
| Extracted 
, Extracted 
| Unsuccessful, tortuous 
| tract, could not be catheterized 
| Extracted 
| Extracted 


SEMIS 


Extracted 
| Extracted 
A 14 mm. fragment extracted, a 
4 mm. fragment passed; nor. 
mal tube cholangiogram i 
week later 
| Extracted 


| Extracted 
Extracted 


Extracted 
Extracted 
| Extracted 


The Dormia basket was designed for the 
extraction of ureteral stones, but is ideally 
suited for biliary tract stones up to about 
10 mm. size. Differently sized baskets are 
now available.* We constructed single (Fig. 
6, A-C) or double (Fig. 7) snares for the 
extraction of larger stones. An .021 guide- 


* Medi-Tech, Watertown, Mass. 
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the long arm routinely after biliary tract 
surgery in order to facilitate subsequent 
instrumentation. A catheter of this tvpe 
can be constructed readily in the surgical 
suite by slipping a large Folev catheter 
over the long branch of the T-tube after the 
ends of the Foley catheter are cut off 
(Fig. 11). The long branch of the T-tube 
should be placed in a right angle to the 
common duct, then through a lateral stab 
wound using a straight and short line to the 
skin. If a stone is seen in the hepatic radi- 
cals at operation and if it cannot be ex- 
tracted at that time, a T-tube with an 
obtuse angle (Fig. 11) may be placed for 
roentgenologic catheter instrumentation 
after operation. Blind instrumentation dur- 
Ing surgery in an attem pt to extract stones 
in. biliary. radicals should be avoided if 
Pic. 11. A large caliber of the long arm of the T-tube — Huoroscopic control is not available. It may 


* 


18 useful in stone extraction, because the diameter result in traumatic extravasation (Fig, 12). 
of the sinus tract limits the size of the calculus to . 
be extracted. A larger catheter mav be slipped over 

the T-tube in order to achieve this ( right). T-tube 

catheters with an obtuse angle may be left in place 

after surgery if stones in hepatic radicals are known 

to remain, This will facilitate instrumentation 

postoperatively (/ef/). 


wire is well suited for this purpose. The 2 
ends of the wire are maneuvered separately 
for positioning of the snare and in order to 
get behind the stone ( Fig. 7). A single snare 
may shde off the stone during extraction, 
particularly if force is needed to pull a large 


* 


stone through the sinus tract. If à stone is 


- 


fragmented, we leave a soft, straight rubber 
catheter in place in the duct and repeat a 
control cholangiogram t week later to see 
if the small fragments were passed (Case 4, 
Fig. 9, .7 and B; and Case 14, Fig. to), 

If the stone is wedged distally in the 
common duct, the steerable tip of a smaller 
catheter is placed behind the stone and it 
is then moved to a more proximal position 
in the duct for extraction with the basket. 

We have extracted stones up to 1.4 cm. 
in size through the sinus tract of a No. 16 
French T-tube. We recommend that sur- 
geons use T-tubes with a larger caliber of 


hic. 12. Traumatic extravasation after attempt of 
operative instrumentation for small stone in | 
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Nonoperative Biliary Tract Stone Extraction 
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Fro. 13. Case 8. G4) This postcholedochotomy operative cholangiogram was called normal. 1 


x 


hepatic radical is amputated by a large remaining duct stone. (B) The postoperative T 


gram shows the 11 mm. calculus clearly in the same patient. (C) The same stone was succe 


pe 


'The stone is left in place and then extracted The entity of retained biliary duct stones 
in the ambulatory patient by this roent- will continue to be a common occurrence 


genographic method. because of hepatic stones, silent stones, v 
Small stones can present problems if they reliability of duct palpation, § per cet 


are smaller than 5 mm. They are difficult to falsely negative operative cholangi 


kasas 
a 


visualize during the procedure (Case 6). (Fig. 13, Æ-C), and because of the ¢ 


Suction may be of use in these cases. primary and secondary operative c he 


E 
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giography." But the answer to this problem 
is now available with the technique of non- 
operative stone extraction. And even though 
some complications can be expected eventu- 
ally, when compared to other therapeutic 
methods, the advantages of this roent- 
genologic technique are obvious. 


SUMMARY 


Our experience with 20 cases of nonopera- 
tive retained biliarv tract stone extractions 
IS presented. f 

An improved instrumentation technique 
through a steerable catheter under roent- 
genologic control is described. 

A second surgical intervention for stone 
removal became unnecessary in all but 1 
of our 20 patients undergoing this new 
roentgenologic technique. 

All 19 patients have remained asvmpto- 
matic after stone removal. 

The technique was unsuccessful in 1 pa- 
tient due to our inability to catheterize a 
tortuous T-tube drain tract. 

Compared to re-operation or attempts of 
stone dissolution, extraction under roent- 
genologic control in the ambulatory pa- 
tient 15 the method of choice for the treat- 
ment of retained biliary tract stones. 


Department of Radiology 
Children's Hospital and Adult Medical Center 
San Francisco, California g4119 


rd 


| am grateful to my surgical colleagues for 
their help and encouragement. 
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TOMOGRAPHY IN GALLBLADDER 


NONVISUALIZATION* 
DED POSITIVE DIAGNOSIS 


By MILTON MARGULIES, M.D., and GEORGE T. WOHL, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HEN one encounters a patient with a 

nonvisualized gallbladder in the course 
of an oral cholecystographic examination, 
how can one be certain that he or she has a 
diseased gallbladder? If an opacified com- 
mon bile duct can be found, then this in- 
direct conclusion becomes a positive diag- 
nosis of an abnormal gallbladder. By add- 
ing tomography routinely to cases of gall- 
bladder nonvisualization in oral cholecys- 
tography, we have dramatically increased 
the vield of positive diagnoses by demon- 
strating the common bile duct either alone 
or with an extremely poorly defined gall- 


bladder (Fig. 1, Z and B; and 7). In 103 of 


such patients, a secure diagnosis of biliary 
tract disease was made 75 times. 


METHOD 


Our approach to oral cholecystography 
is similar to that emploved in many other 
institutions. The patient ingests 3 
telepaque the afternoon prior to examina- 
tion. The following morning, fluoroscopic 
spot roentgenograms are obtained if visu- 
alization 1s adequate (a lateral decubitus 
projection is added when necessarv). If the 
opacity of the gallbladder is insufficient, a 
second dose of 3 mg. of telepaque is given, 
followed by a repeat examination the fol- 
lowing morning. When visualization is still 
inadequate for fluoroscopic spot roentgeno- 
grams, the technician takes 2 roentgeno- 
grams, à 14X17 inch anteroposterior su- 
pine abdomen projection centered below 
the xyphoid process, and a 10X12 inch 
right posterior oblique projection of the 
right upper quadrant. When the gallblad- 
der is still not seen, tomography of the right 
upper quadrant is automatically performed 


mg. of 


with the patient placed in the right pos. 
terior oblique position. A minimum of 3 


films centered near the midline is obtained, 


with the radiologist in charge deciding 
when the study is to be terminated. 
RESULTS 

graphic 
examinations over a 2 vear period, the gall. 
bladder could not be seen in conventional 
roentgenograms in 103 patients (6 per 
cent). In this group we were able to iden- 
tify the common bile duct in the plain 
roentgenograms 1n 31 patients only (Fig. 


1 A ) . 


). When tomography was included, we 


saw the common bile duct in an additional 
31 patients. In several, the actual obstruct- 
ing calculus was identified (Fig. 28; and 


34), again primarily on the body section 
roentgenograms. Therefore, failure to iden- 
tify the gallbladder in 62 patients meant 
cystic duct obstruction, the likeliest cause 
being a calculus impacted in the cvstic duct 
or neck of the gallbladder. In a minority 
(13/103), the gallbladder itself was unex- 
pectedly seen, albeit poorly opacified; 4 


had nonopaque calculi (Fig. 7) and in 8 no 
calculi could be identified (Table 1). In 2 
patients, calculi with faintly opaque rims 
were discovered in the common bile duct 
only on the tomographic studies (Fig. 6, 
A and B). We presume that these exhibited 
the rim opacification phenomenon de- 
scribed by Salzman et al’ 

Of the 62 patients with cystic duct ob- 
struction, 3 had previous cholecvstectomies 
and 39 had subsequent removal of diseased 
gallbladders (Table 11). Four patients in 
the second group of 13 with poor visualiza- 
tion had their gallbladders removed, with 
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X CONS 


Fra. 3. (4 and B) Cystic Duct Obstruction Caused by Obstructing Calculus. 


FEBRUARY, Ig 


LR., a 42 year old white female 


with no gallbladder visualization in the plain film roentgenogram (4). Tomogram (B) demonstrates a 


nl 


laminated calculus impacted in the neck of the gallbladder which prevents filling of the gallbladder by the 
opaque material. The faint common bile duct has a normal caliber. The diagnosis was confirmed by 


cholecystectomy 8 days later. 


confirmation of the diagnosis. We have 
encountered no false positive diagnoses to 
date. 

DISCUSSION 


E 


onvisualization of the gallbladder after 
successive daily doses occurs in less than 


Tage I 


CHOLECYSTOGRAPHIC MATERIAL 


Oral cholecystographies performed 
Nonvisualized gallbladder 
Plain film roentgenographic and tomo- 
graphic findings in 103 cases 
1. Common duct visualized without 
gallbladder 
Plain film roentgenograms 
Tomograms 
Total 
Poorlv opacified gallbladder 
With calculi 
Without calculi 
Total 13 
3. No helpful information 28 
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ADDITIONAL FINDINGS IN 62 PATIENTS WITH 
COMMON BILE DUCT VISUALIZATION 


Cystic Duct Obstruction 
I, Common bile duct only 
2. Calculus impacted in neck of gallbladder 
3. Calculus impacted in cystic duct 
Calculus in common bile duct 
Previous cholecystectomy 
Opaque stones (nonimpacting in non- 


^^ 


opactfied gallbladder) 





* One patient in both groups. 


IO per cent of patients so studied.?? AL 
though manv possible causes exist (includ- 


ing diarrhea, vomiting, biliary. fistulae, as 
well as gallbladder disease), nevertheless 
more than 9o per cent of such patients will 
prove to have abnormal gallbladders surgi- 


b 


cally (Table 11). Baker and Hodgson, in 
their series of 1,207 studies, claim that 97 


kd 


per cent of patients with nonvisualization 
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Soe 


Routine Tomography 


Tapie HE 


PATIENTS WITHOUT GALLBLADDER 
OR DUCT VISUALIZATION 


Total Number 
Gallbladder disease e proven by other 
methods eee intravenous 
cholangiography, etc.) 

2. Causes other than & vallbladder disease 
(waste outlet obstruction, fistula, 
liver disease, etc.) 

No answer 


* One patient had infectious hepatitis with nonvisualization of 
gallbladder or ducts. Two months later, oral cholecystography 
revealed a functioning gallbladder with calculi. 


gallbladders that were 
functioning were 


were abnormal. All 
designated as poorly 

proven to be diseased. Since radiologists 
prefer positive diagnoses such as poorly 
functioning gallbladders to nonvisualiza- 
tion, many will proceed with intravenous 
cholangiography in the latter category. 
When one sees the common hepatic or bile 


in Gallbladder Nonvisualization 


ducts, either during intravenous or oral 
cholangiography and the gallbladder d 
been removed, one can satelv conclude tha 
the liver has eae function to excrete 
the contrast medium into the bile d 
Wise!’ maintains that nonvisualiza 
of the gallbladder in the presence of vis! 
biliary ducts indicates cystic duct obstruc- 
tion (due to calculus, fibrosis, inspissated 
bile, etc.) (Big . 4B). Similarly, when the 
bile ducts can be seen followin ig ane 
cystogr ae the same diagnosis ! 
Twiss et al.” described this sd as 
phy siologic cholecystectomy or organic ob- 
struction of the eallbladde pP due-fo 1m. 
pacted stones. In 3 such patients studied by 
their method of Bo cholangiography, thes 
visualized the bile ducts in two. Many have 
commented on seeing the bile ducts during 
routine cholecvstography, but have felt 
that the pu is not adequate 
consistent enough in nonvisualization o! 
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Fic. 4. (4 and B) Cystic and Common Bile Duct Obstruction. E. 
common bile duct in the oral study (4) suggests a distal obstruction. The intravenous cholangiogram ( 
4 days after the oral study shows slightly better the anomalous insertion of the cystic duct. No surg 
was s performed to date because of coexisting medical problems. 
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bic. g. Postehofecystectomy Ora! Cholangiogram. S.T., 
à bg vear old white female. Routine oral cholecvs- 
tography with tomography was performed for acute 
abdominal pain. Because of the significant dilata- 
tion and intrahepatic filling, a diagnosis of distal 
common duct obstruction in addition. to cystic 


duct obstruction was made. history of prior 
cholecystectomy was subsequently obtained. 


postcholecystectomy to warrant its routine 
use, preferring intravenous cholangiogra- 
phy. Twiss and co-workers? claim a success 
rate of 70 per cent, and Shehadi* so per 
cent in seeing the bile ducts in postchole- 
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cvstectomized. patients by the respective 


technique of oral cholangiography (Fig. 2). 


Stamatakos and Taber^ actively sought 
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the common bile duct in their series of 67 
patients with nonvisualized gallbladders 
and found it in 48 patients (71 per cent). In 
all patients operated on, the diagnosis of 
gallbladder disease was confirmed. In the 
remaining 19 patients, 8 had gallbladder 
disease subsequentlv established, while 7 
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Fic. 6. (4 and B) Cystic Duct Obstruction and Common Duct Calculus. V.V., an 80 year old white male. This 


patient had mild obstructive jaundice. Tomography after routine oral cholecystography Cd) reveals cystic 
duct obstruction, a slightly dilated common bile duct (arrows), and a calculus with rim opacification 
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(arrow), In the operative study (B), the calculus is confirmed as a negative defect, 
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had proven liver disease, and in 4 no ex- 
planation could be found. 

Dann and associates? in a series of 200 
consecutive patients with nonvisualized 
gallbladders found a visible common duct 
in 60 patients. Their conclusion was simi- 
lar—gallbladder disease. 

Sieniewicz and Kiss’ could find only sg 
patients with visible ducts alone out of 
4,551 oral cholecvstograms. They do not 
mention how many patients exhibited 
neither gallbladder nor duct opacification. 
Although they could not satisfactorily ex- 
plain the mechanism of bile duct opacifica- 
tion, their conclusions were nevertheless 
similar-—a visible common bile duct without 
identifiable gallbladder or calcul: indicates 
gallbladder disease with calculi. 


SUMMARY AND CONCLUSIONS 


In 103 patients with nonvisualization of 


Vic. 7. Chronic Cholecystitis and Cholelithiasis. EM., 
a 73 year old white female. The slightly enlarged 
gallbladder containing several radiolucent calculi, 
visible on the tomogram, could not be seen in the 
plain film roentgenograms taken earlier the same 
day. The diagnosis was confirmed by cholecystec- 
tomy 1 week later. 


Routine Tomography in Gallbladder Nonvisualization 


the gallbladder by conventional studies, a 
positive diagnosis of biliary tract disease 
was made in 75 when tomography was 


was cystic duct obstruction. In the remain- 
ing 28 patients, at least 4 had causes other 
than the gallbladder as the reason for non- 
visualization. 

Without tomography, approximately | 
of the patients would have been diagnosed 
as having presumed gallbladder disease. 

The need for intravenous cholangiou- 


raphy as a further diagnostic study 
been significantly reduced. 


Milton Margulies, M.D. 

Division of Diagnostic Radiology 
Lankenau Hospital 

Lancaster and City Line Avenues 
Philadelphia, Pennsylvania 19151 
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INTRAVENOUS CHOLANGIOGRAPH Y* 


AN EXPERIMENTAL EVALUATION 


OF SEVERAL 


CURRENTLY PROPOSED METHODS 


iu ES Da oe and JOHN AMBERG, 


ESPITE the prevalence of intravenous 
cholangiography, no method of the 
procedure has dun accepted universally. 
Methylglucamine iodipamide (MGI) is the 
onlv contrast medium currently approved 
for intravenous cholangiography. Yet, be- 
cause of a lack of pharmacokinetic data 
about MGI, dispute exists regarding: the 
dose; the rate of administration; the use 
of glucose or sorbitol to stimulate con- 
trast medium excretion; the optimum time 
after contrast medium injection for film 
exposure; and concomitant administra- 
tion of oral biliary. contrast agents with 
MI 5202 
Cholangiography with both immediate 
injection and drip infusion is a current 
The infusion technique reduces 


practice 
but opinions differ 


patient morbidity, 
whether opacification of bile is improved 


by this method. Various authors have re- 
bm that opacification of the biliary 

act was improved when infusion cholan- 
cn as employed, ?: 595121620 pu 
others have concluded that bile duct 
opacification 1s not significantlv increased 
by the drip infusion technique? 7:2? 

lo resolve this controversv, we con- 
ducted a series of experiments in which 
concentration of biliary iodine after bolus 
injection. was compared with that after 
drip infusion of MGI. Several currently 
ee methods of cholangiography were 
evaluated experimentally. 


MATERIAL AND METHOD 


All studies were conducted on 3 
anesthetized, trained, adult dogs 


un- 
(1 7 to 24 


* From the Department of Radiology, University of California, School of Medicine, S 


M.D. 


kg.). They had been prepared previously by 
cholecystectomy and ligation of the acces- 
sory pancreatic duct. A duodenal fistula 
was produced by insertion of a Jones’s 
cannula in the second portion of the duo- 
denum.!'? Food was withheld from the dogs 
overnight. They were then placed upright 
in a sling and the common bile duct was 
cathe eterized through the duodenal fistula 
with a No. 190 poly ethylene tube of 10 cm. 
length. Bile was collected by gravity drain- 
age into graduated centrifuge tubes and 
divided into 15 minute samples. An in- 
travenous infusion of 0.5 per cent sodium 
taurocholate* solution at a rate of so ml. 
per hour was maintained by a peristaltic 
infusion pumpt throughout the experi- 
mental period. 

separate experiments were designed to 
compare concentration of biliary iodine 
after direct injection and after slow in. 
fusion of MGI. In all experiments, an 
initial go minute control period was main- 
tained during which no ee medium 
was administered. Each of the various ex- 
periments was performed at least once on 
each animal, so that each animal served as 
its own control. After administration of 
contrast medium, blood samples were ob- 
tained at 1, 5$, 10, and 15 minutes, and 
every I$ minutes thereafter for the ex- 
perimental period of 3 to 4 hours. 

Samples of bile and blood were analvzed 
for iodine concentration by a fluorescent 
excitation technique with Am?!" This 


* National Biochemical Corp., Cleveland, Ohio. 
+ Harvard Company, Dover, Mass. 


san Francisco, California. 


This investigation was supported in part by NIH Training Grane GMo1272 from the National Institute of General Medical Sci- 
ences, and in part by Radiology Training Grant TR 136a from the Veterans Administration, 


T Ac adent Trainee in Diagnostic Radiology. 


l Trainee in Veterans Administration Radiology Training Program. 
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method has been shown to measure total 
iodine concentration to within +2 per cent 
at levels of 40 ug./ml. to 60 mg./ml. 


A. DIRECT CHOLANGIOGRAPHY 


An intravenous injection of o.6 ml./kg. 
of MGI was administered over a 2 minute 
period. 


B. INFUSION CHOLANGIOGRAPHY 


An infusion of 0.6 ml./kg. of MGI di- 
luted to 100 ml. with 5 per cent dextrose 
and water was administered intravenously 
over a 30 minute period. Similar infusions 
were introduced with 25 per cent dextrose 
and water; normal saline; and 25 per cent 
sorbitol as the diluent. 


C. INFUSION OF 2 BILIARY CONTRAST MEDIA 


A constant infusion of 0.6 ml./kg./hour 
of MGI was maintained for 4 hours. After 
rog minutes of the MGI infusion, coo mg. 
of lopanoic acid solution was adminis- 
tered by direct intravenous injection over a 
2 minute period. 


RESULTS 
A. DIRECT CHOLANGIOGRAPHY-— 
& experiments (Fig. 1) 

A maximum concentration of biliary 
iodine of 29.1  mg./ml. (+1.57 SEM) 
(standard error of the mean) was reached 
between 45 and 75 minutes after MGI in- 
jection. The mean concentration of iodine 
in blood ranged from 800 to 80 ug./ ml. dur- 
ing the 4 hour experimental period. In the 
15 minute period after the MGI injection, 
there was a rapid decrease in blood iodine 
concentration from 800 to 340 ug. /ml. The 
serum iodine level then gradually de- 
creased to 80 ug./ml. 4 hours after the in- 
jection. In the control period before the 
injection of MGI, the mean biliary flow 
rate was 4.5 ml./3o minutes (+0.7 SEM). 
After the injection of MGI, there was an 
immediate choleresis and the mean rate of 
biliary flow in the following 30 minute 
period was 13.8 ml. (+1.7 SEM). This dif- 
ference was statistically significant 
(p<o.o1). An average of 64.6 per cent 


Intravenous Cholangiography 


DIRECT CHOLANGIOGRAPHY 
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BILE IODINE 
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Fic. 1. Bile flow and concentration of iodine in bile 
and blood after a bolus injection of 0.6 mL/kg. of 
methylglucamine iodipamide (MGI). 


(+2 SEM) of the administered iodine dose 
was recovered in the bile within 4 hours 
after the administration of the contrast 
medium. 


B. INFUSION CHOLANGIOGRAPHY 
a. 5% dextrose and water--4 experiments 
(Fig. 2) 

A maximum biliary iodine concentration 
of 32.7 mg./ml. (+2.0 SEM) was reached 
4§ minutes after infusion was begun and 
remained relatively constant for an addi- 
tional 30 minute period. The mean level 
of iodine concentration in the blood de- 
creased from 390 to 260 ug. /ml. during the 


INFUSION CHOLANGIOGRAPHY 
DEXTROSE 5". AND WATER 


cci S 
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Fic. 2. Bile flow and concentration of iodine in bile 
and blood after infusion of 0.6 ml./kg. of MG 
diluted to 100 ml. with dextrose 5% and water. 
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lic. 3. Bile flow and concentration of iodine in blood 
and bile after infusion of 0.6 ml./kg. of MGI di- 


luted to roo ml. with dextrose 24675 and water. 


- 8 


first 15 minutes after the completion of the 
infusion and then diminished more grad- 
ually over a 3 hour period to 60 ug./ml. 
following the completion of the MGI in- 
fusion. A significant (p <0.01) increase in 
bile How from 5.3 ml./30 minutes to 21.6 
ml./3o minutes followed completion of the 
MGI infusion. Within 33 hours after the 
initiation of the infusion of contrast 
medium, 67 per cent (+3 SEM) of the 
‘iodine was recovered 


administered dose of 
in the bile. 

trose and ialter—4 experiments 

1g. 3) 

A maximum concentration of biliary 
iodine of 30.8 mg./ml. (:t1.2 SEM) was 
obtained 45 minutes after the initiation of 
the MGI infusion. Serum iodine concentra- 


t 


tion decreased from 430 to 70 ug./ml. in 
the 4 hour experimental period. The time 
course of the decrease in iodine in the 
blood was similar to that after MGI in- 
fusion with 5% dextrose and water. In the 
4 hours after the initiation of the infusion, 
64 per cent (+4.1 SEM) of the adminis- 
tered iodine dose was recovered in the bile. 
After completion of the infusion, the 
biliary flow rate increased significantly 
(p «o.o1) from 5.3 ml./30 minutes to 18.7 
ml./3o minutes. 
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3 experiments 
(Fig. 4) 

The maximum concentration of biliary 
iodine was 32.5 mg. /ml. (+0.9 SEM). This 
level was reached 60 minutes after the 
initiation of the infusion and remained 
relatively constant for an additional 30 
minute period. The mean concentration of 
iodine in the blood ranged from $10 to 8o 
ug./ml. In the 34 hour experimental pe- 
riod, 57 per cent (-to.g SEM) of the ac 
ministered iodine was recovered in 
bile. The time period of this gradual de- 
crease was similar to that in the previous 
experiments. After completion of the MGI 
infusion, a significant increase in bile flow 
was again demonstrated (p <0.05) from 
7.7 to 20.7 ml./30 minutes. 


d. Normal saline-—3 experiments (Fig. &) 


A maximum concentration of biliary 
iodine of 29.0 mg./ml. (1.4 SEM) was 
reached 45 minutes after the initiation of 
the infusion and remained stable for an 
of 
SO 
ug. 2.1 SEM) of 
the administered dose of iodine was re- 
covered in the bile in 4 hours. Bile low in- 
creased from 4.6 ml./3o minutes to 18.8 


additional 30 minute period. The levels 
iodine in blood ranged from 420 to 


? 


‘ml. and §8.6 per cent | 
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INFUSION CHOLANGIOGRAPHY NORMAL SALINE 
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hic. §. Bile flow and concentration of iodine in bile 
and blood after infusion of o.6 ml./kg. of MGI 
diluted to 100 ml. with normal saline. 


ml./3o minutes after the administration of 
MGI ( (10,01): 


C. INFUSION OF 2 BILIARY CONTRAST AGENTS 
3 experiments (Fig. 6) 

Forty-five minutes after the initiation of 
à constant infusion of MGI, the concen- 
tration of biliary. iodine stabilized at ap- 
proximately 27 mg./ml. ( 1.6 SEM). In 
the 15 minute period aa the injection of 
soo mg. of lopanoic acid,* the concentra- 
tion of bihary iodine decreased to 1g 
mg./ml. (+1.1 SEM). The biliary iodine 
concentration was reduced despite a. ie 
crease in blood iodine concentration from 
300 to 440 ug/ml. Concentrations of 
iodifie 4 in bile then gradually increased to 
24 mg./ ‘ml. (40.8 SEM) 2 hours after the 
injection of jopanoic acid. There was a de- 


* Sterhing-Winthrop Research Institute, Rensselaer, N. Y. 
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crease in bile flow from tg. 4 ml./3o minutes 
to 12.5 ml./3o minutes after injec tion of 
lopanoic acid. Bili lary flow then gradually 
increased over the next 2 hours to 18 ml. 30 
minutes. A summary of our results is pre- 
sented in Table r. 


DISCUSSION 

Theoretically, a slow intravenous in- 
fusion of MGI may allow a owes ve in- 
crease in the amount of MGI bound to 
serum proteins. This increase would de- 
crease the unbound fraction of MGI and 
diminish the amount of free MGI available 
to be excreted bv glomerular filtration in 
the kidney. Thus, more bound MGI would 
be available for uptake and excretion bv 
the hepatocyte. If this hypothesis is correct 
a slow infusion of MGI mav lead to higher 
concentrations, more prolonged si ignificant 
levels of todine in the bile, and an increase 
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in the total dose of contrast medium se- 
creted into the bile. 

In our studies, a slow infusion of MGI 
did not produce a statistically more signifi- 
cant increase in biliary iodine concentration 
(p>0.1) than a direct bolus injection of the 
same dose of contrast medium. The time of 
maximum concentration of biliary iodine 
after injection of MGI and the percentage 
of the administered contrast medium re- 
covered in the bile were not significantly 
different (p 0.1). There was no prolonga- 
tion of maximum biliary or blood iodine 
concentrations by the infusion method 


Nelson and John Amberg 
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sorbitol, saline, or hypertonic glucose solu- 
tions. In addition, no statistically sig- 
nificant difference was noted between the 
mean maximum concentrations of biliary 
iodine and the time required to reach these 
concentrations after any of the tested 
methods of infusion cholangiography and 
the direct bolus technique. The most crit- 
ical factor in iodipamide excretion may be 
speculated to be a specific transport mech- 
anism of the hepatic cells. The degree to 
which this mechanism depends upon dep- 
osition of liver glycogen or hepatic blood 
flow remains to be determined. 


UES 


The administration of a combination of 
contrast agents would provide increased 


(p >0.1). a 
The actual per cent of MGI bound to 


F 


n 
NS 


oe 


plasma proteins was not determined in 
these experiments; whether the protein 
bound fraction of MGI was actually in- 
creased by the infusion method is therefore 
not known. The degree of binding of con- 
trast media to plasma proteins is probably 
only one factor that influences the excre- 
tory pathway of a particular contrast me- 
dium. Contrast agents that are relatively 
loosely bound to plasma proteins may be 
excreted in high concentrations in the bile, 
and some contrast media, tightly bound to 
plasma proteins, are excreted primarily in 
the kidney.” This observation behooves us 
to consider protein binding as a method of 
retaining contrast media in the plasma for 
transport to excretory sites rather than 
selecting which site of excretion. will be 
preferred. 

Several recent clinical reports have de- 
scribed increased opacity of the biliary 
tract after the administration of MGI and 
glucose, sorbitol, or hypertonic solu- 
tion. b 5:12.15.16,26,71 "Theoretically, glucose and 
hypertonic solutions improve hepatic func- 
tion bv an increase in glycogen deposition 
and hepatic blood flow. Sorbitol has been 
stated to provide earlier and more pro- 
longed opacification of the biliary tract by 
improving hepatocyte function.” 

Our experiments did not substantiate 
any increase in concentration of biliary 
iodine, or prolongation of biliary clearance 
when MGI was infused with glucose, 


concentrations of biliary iodine if each 
medium were excreted independently via 
noncompetitive pathways and no hepatic 
toxicity were produced by the combination 
of contrast media. lopanoic acid is con- 
jugated and excreted by the liver as a 
glucoronide," whereas iodipamide is not 
excreted into the bile in a conjugated form.® 
Rather than an increase in concentration of 
biliary iodine, however, both the concen- 
tration of iodine in the bile and the biliary 
flow rates were depressed after concomitant 
administration of both agents. 

The resultant decreased concentration of 
biliary iodine after administration of 
lopanolc acid and 1odipamide ts difficult to 
explain. The possibility that a soo mg. 
bolus of iopanoic acid had a direct toxic 
effect upon the hepatocyte is not disproved, 
but in previous studies? similar doses of 
lopanolc acid were administered without 
toxicity. It has been suggested!?:!? that only 
a limited number of hepatic transport sites 
are available for excretion of drugs across 
the hepatic cell membrane. It may be that 
the 2 contrast agents compete for the sites 
on the transport mechanism. This com- 
petition may result in lower concentration 
of iodine in the bile if the more rapidly 
cleared contrast agent is displaced by that 
which is excreted more slowly. Our experi- 
ments were not designed to test this hy- 
pothesis. 


Biliary flow was significantly increased 
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in all instances after the injection of MGI. 
Although this choleretic effect of MGI has 
been noted previously,” the mechanism of 
its production remains unclear. To what 
degree, if any, iodipamide acts as a stimu- 
lator of bile salt excretion or a substitute 
for bile salts also is not known. Nor is the 
degree to which iodipamide is secreted or 
concentrated bv the ductal cell known. 
These compartmental kinetics from plasma 
to hepatocyte to bile are areas for further 
investigation. 


SUMMARY 


Direct and infusion cholangiography 
was compared in dogs. Biliary and blood 
iodine concentrations were measured and 
biliary flow rates recorded continuously. 

The conclusions reached are: 

i. maximum biliary. iodine concentra- 
tion 1s not increased bv a slow infusion; 

2. glucose, sorbitol, hvpertonic glucose, 
saline and iopanoic acid caused no increase 
in biliary iodine concentration; 

3. slow infusion failed to prolong biliary 
iodine levels; 

4. slow infusion failed to cause an in- 
crease in the per cent of iodine dose re- 
covered in the bile. 

The clinical rationale for using drip in- 
fusion appears to be only the decreased 
morbidity in patients. 


Albert A. Moss, M.D. 

Department of Radiology 

University of California San Francisco 
San Francisco, California 94122 
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EVALUATION OF RENAL FUNCTION FOLLOWING 
DOUBLE DOSE INFUSION INTRAVENOUS 
CHOLANGIOGRAPHY 
By E. NICHOLAS SARGENT, M.D.,* BENJAMIN H. BARBOUR, M.D.,t ? 
and HARVEY 1. MEYERS, M.D.* 


LOS ANGELES, CALIFORNIA 


LOW, gravitational drip infusion intra- 
KF venous cholangiography, as compared 
to the more rapid direct injection with 
hand pressure, has been offered as a means 
of improving opacification of the bile ducts 
and as a method to minimize the acute 
dilutional changes which might occur in 
the vascular svstem.!!* Potentially, 1t is 
also a procedure which offers a decrease in 
the incidence of side effects with increased 
convenience in performing the examina- 
tion. Furthermore, increasing. the. recom- 
mended dose of todipamide methylglu- 
camine 62%, (cholografin methylglucamine 
52%), from 20 to 40 ml. has also been 
stated to result in better opacifica- 


tion. ^ !* In contraposition, others have 
terial with the infusion technique provides 
only minimal improvement in opacifica- 
tion,’ and may even produce slightly poorer 
visualization. Experimental work in dogs 
methylglucamine 52% dosage level is ap- 
proximately 0.6 ml./kg. body weight, (or 
matelv 40 ml. for a 7o kg. man), and doses 
greater than this do not produce signif- 

Cholografin for drip infusion given intra- 
venously to anesthetized and  unanes- 
lodipamide/kg. /min.), in total doses equiv- 
alent to or exceeding s10 mg. todipamide/ 
some cases, glomerular filtration. The 
purpose of the authors is to report the re- 


felt that using larger doses of contrast ma- 
fi. 

has shown that the optimal iodipamide 
312 mg. lodipamide/kg.; e.g., approxi- 
icantly higher values of biliary iodine." 

thetized dogs, (at a rate of 8.3 or 16.6 mg. 
kg. depressed renal plasma flow, and in 
sults of monitoring of renal function, be- 


fore and after infusion of 40 ml. of iodip- 


ral? 


amide methvighicamine 2264. 


MATERIAL AND METHOD 


All patients with known renal disease 
were excluded from the study. Ten pa. 
tients were selected on the basis of having 
clinical findings requiring. visualization of 
the biliary tract (Table 1), Of the 10 pa- 
tients, the clinical diagnosis included. cho- 
ledocholithiasis, cholecvstitis and/or cho- 
lelithiasis and pancreatitis. There were 7 
females and 3 males, between the ages of 
22 and 61, with an average of 38 years. 
The body weights varied between £o and 
8: kg. with an average of 69 kg. The 
height of the patients ranged from 142 to 
177 cm., with an average of 162 cm. The 
body surface areas (BSA) ranged from 
1.47 to 1.99 M.*, with an average of 1.74 
M.?. All patients were on a normal or low 
residue diet the day before examination. 
Prior to the examination, the patients were 
maintained in a fasting state for approxi- 
mately 8 hours. The bowel was prepared bv 
means of cleansing enemas during the 
morning of the examination. 

Forty ml. of iodipamide methvlglu- 
camine $2% diluted with normal saline to 
a total volume of too ml. was infused in- 
travenously over a period of 30 minutes. 
Prior to injection, the contrast medium was 
warmed to body temperature. lodipamide 
methvlglucamine for intravenous cholan- 
giography 1s supplied as a sterile, aqueous 
solution.* Each ml. contains 520 mg. of 


f 


* E. R. Squibb & Sons, Inc., Princeton, New Jersey 08540. 


From the Department of Radiology,” and the Department of Medicine,t Los Angeles County-—University of Southern California 


Medical Center, Los Angeles, California. 


Supported by a grant from Squibb Research Foundation, Princeton, New Jersey. 
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TABLE I 


RENAL HEMODYNAMICS 


(Vital data on patients studied before and after intravenous dose of a 


Patient 
E m.) 


|! Choledocho- 
lithiasis 
| Cholecystitis 
| Cholelithiasis 
. | Cholelithiasis 
| Cholecystitis 
Cholelithiasis 
Chronic | 
Pancreatitis | 
| Cholelithiasis 
c . | Cholecystitis 
10. G.M. | Pancreatitis 


t3 


b> HQ d E 
Qmm ux 


EFR icon 


fact fn Hd at eth I RRR Nt (—— 
— — — I —Ó— EN 


t 


BSA= body surface area, 


the boun nd 


f 


io d i i am id e compoun di ; h owever, 


ml., (1 G c 0,400 mg./ 40 m nb. The en doc of 
bound iodine infused per patient varied 
from 122 to 208 mg./kg., with an average 
dose of 155 mg./kg. In relation to body 
surface area, the total dose of 2oad iodine 
varied from approximately 3,000 mg./1.73 
M? to 4,100 mg./1.73 M2, with an P Pd 
of 3 500umgg r2 M (Ta ble 1). All pa- 
tients were ea for ae reac- 
tions, such as flushing, nausea and skin 
aches, The blood pressures and pulse rates 
were recorded at the start of the examina- 
tion, at Io minute intervals during the 
examination and up to one-half hour after 
the completion of the intravenous infusion 
of iodipamide methvlglucamine. All of the 
patients studied had normal serum creati- 
nine and bilirubin levels. 

After taking anteroposterior and oblique 
roentgenograms for technique, further 
roentgenograms of the right upper quad- 
rant were obtained every 20 minutes for 2 
hours. Tomograms were secured at the 
time of optimal visualization of the com- 
mon duct, and all tomograms were taken 
no later than 1 hour after the infusion. 
Opacification of the biliary tract on the 


Age Height | Weight | 


| Bil. ose of | Dose of 
B5A Creatinine rabin i lodine | lodine 
| (M5)! (mg/ i g./ | (ms. 2 wong 
| | 100 ml.) | 2 y | 


| Pon 


Lae a 


MTS 
-— 


Ca tX L4 OL. de 
VAY pI pa ` d 


AUS 


roentgenograms was evaluated on a scale 
based on concentration of the opaque 
medium within the common duct as fol- 
lows: excellent (optimum concentration of 
opaque medium); good (concentration of 
opaque medium diagnostic, but less than 
optimum quality); fair (concentration less 
than good diagnostic quality); and poor 
(faint visualization and nondiagnostic qual- 
"E 

Phe following laboratory tests were per- 
formed either the dav before or immedi- 
atelv before the intravenous infusion, and 
following the completion of the roentgen 
studies. Serum bilirubin; serum. glutami 
oxalacetic transaminase; alkaline con 
phatase; serum creatinine; blood urea 
nitrogen; hemoglobin; hematocrit; white 
blood cell count and ‘urinalysis were per- 
formed in the clinical laboratory of the Los 
Angeles County— University. of Southern 
California Medical Center, using stan- 
dard methods. Standard renal clearance 
methods were used to determine clearance 
of paraminohippuric acid, uric acid and 
inulin? 1422.28 Osmolarity was measured by 
freezing point depression and urine pH was 
measured by pH meter. Renal plasma fow 
was calculated from the clearance of 
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Tage Il 


CLEARANCE ml./min./1.73 M2 
(Average of three 20 min. periods of studv) 


MLM. 
AR. 
K.L. 


9/10 
10/4 
10/6 
10/13 
10/19 


Paramino- Renal Blood 
hippuric Acid t | Flow 


Post Post 


Hematocrit 


924 
944 
686 
564 
goo 
LIOS 
759 
$94 


* 
ix 


COnN OUO be 3 
x 
Mana 


Post values derived within 3 hr. of injection of cholografin except Patient L 


Means and Standard Deviations in Normal Humani? 


Males 


194725. 8/29 
6544 163/1.7; 


* Tnulin 
f Paraminohippuric acid 


paraminohippuric acid, assuming gs per 
cent renal extraction. Renal blood flow 
was calculated by dividing renal plasma 
How by (1-hematocrit). 


RESULTS 


There were no consistent changes in 
clearance of inulin or paraminohippuric 
acid in the Io patients studied, and in all 
instances, their clearance remained within 
normal limits (Table 11). Furthermore, 
there was no meaningful change in the 
calculated renal blood flow. 

The uric acid clearance increased in all 
patients after the administration of the 
opaque medium. The magnitude of the 
percentage change was between 1o and 
250 per cent (Table tr). The increase in 
uric acid clearance did not correlate with 
any changes in inulin or paraminohippuric 
acid clearance. The urine pH and clearance 
of osmoles again did not correlate with the 
uric acid changes. The uric acid clearance 
generally increased in proportion to the in- 
creasing amounts of injected bound iodine / 
kg. (Fig. 1). The notable exceptions were 
Case 3 which had the smallest dose, t.e., 


22 mg. of bound iodine/kg. and demon- 
strated a large increase (8.6 mg. per cent) in 
uric acid clearance, and conversely Case 6 
which showed little change with 159 mg. 
bound iodine/kg. A similar relationship 
was found when correlating with bodv sur- 
face areas. 

Clearance of water decreased after 
iodipamide methylglucamine injection in 
all except 1 patient, even though there was 
no consistent change in clearance of 
osmoles. One patient excreted a concen- 
trated urine (negative free water), after the 
study, but all others continued to excrete 
a dilute urine, albeit less dilute than before 
the study (Table 11). 

Sodium excretion rate did not change in 
any significant direction and similarly 
potassium excretion increased in some 
cases but decreased in others. There was no 
correlation between sodium and potassium 
excretion and the other parameters of renal 
function. 

The serum bilirubin ranged from o.4 to 
0.9, with an average range of 0.6 mg./100 
ml. before the examination, and did not 
change after the examination. There were 
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Tanrs II] 


URIC ACID CLEARANCE, U pH, C osm, C H:O, SODIUM AND POTASSIUM EXCRETION 
(Before and after infusion cholangiography) 





Plasma uric acid 
clearance /ml. /min. 
Patient 


Pre Post Increase i | 
Increase 


| 
i 
i 
| 
| 
H 
H 
i 
i 
| 
i 
H 
! 
i 
i 
i 
1 
| 
| 
i 
i 
i 
i 


ent 
cS 
[54 


wt 
: 
es 
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Qa OO Lo 4» 4e VA CS 


QUA uA QU SN A 


Peed 
O oo O MOR WOU 
Oo OG wt 


t4) V 
J 96 
CO m o4 Rm 


no meaningful changes in the serum glu- 
tamic oxalacetic transaminase, alkaline 
phosphatase, serum creatinine, blood urea 
nitrogen, hemoglobin, hematocrit, white 
blood cell count, urine specific gravity, 
albumin, sugar and microscopic exam- 
ination. 

No important side effects occurred, ex- 
cept for nausea and vomiting in 2 patients. 
The blood pressures and pulse rates did 
not change remarkably. 

The roentgenograms of 6 of the patients 
showed excellent opacification of the bi- 
liary ducts, 2 showed good opacification, 1 
showed fair opacification and 1 showed 
poor opacification, 


DISCUSSION 


The slow, intravenous infusion of 40 ml. 
of iodipamide methvlglucamine was not as- 
sociated with any discernible clinical side 
effects, and resulted in good or excellent 
opacification of the biliarv ducts in 8 out 
of 10 patients. In addition, there were no 
changes in the formed elements of blood, 
in liver function, nor were there changes 
indicative of renal damage. 

However, renal function was altered in 
several aspects. Uricosuria invariably fol. 
lowed the intravenous injection of iodip- 
amide methvlglucamine (Fig. 2). Others 
have reported a similar effect following 
intravenous cholangiography with lo- 
dipamide methylglucamine.!? Furthermore, 


Pre Post; Pre 


| Not obtainable 
Not obtainable | 
dá 
65 


Potassium 
Excretion 


Sodium 
Excretion 
rate rate 
uEq./min.) | (y Eq. min; 
Post ; Pre Post 


Not obtainable 
Not obtainable 
uu meg 4 
uu 

.30 

.22 


BR 5o 


NM oto de bo Lo C5 


it 1s well known that weak aromatic or- 
ganic acids, which characterize drugs used 


raphy, may also cause uricosuria.? It has 
been suggested that the increase in uric 
acid excretion after radiopaque media 
might account for an occasional case of 
renal failure. However, when such cases are 
analyzed, each is described as undergoing 
an acute reaction such as sudden collapse 
and hypotension. 

In the present cases studied, there were 
no changes in renal blood flow or in glomer- 
ular filtration rate. In addition, there were 


e 
200 


* 


INCREASE 
CLEARANCE 


URIC ACID 100 


150 170 190 210 
DOSE mg/kg 


Fic. 1. Relationship between the change in uric 
acid clearance and injected bound iodine per 
kilogram. 
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C Uric Acid Pre 
6.67*108 


ml./min/ 173 m* 


0 
Fig. 2. Changes in uric acid clearance before and 
after cholografin injection. (Each line represents 1 
patient; mean and SEM values are shown by the 
numerals at the top of the figure.) 


no changes in osmolal clearance which 
could theoretically cause uricosuria.? The 
fact that there was no consistent change in 
monovalent electrolyte excretion is against 
the hypothesis that volume expansion was 
a factor.^ Others have suggested that 
uricosuria 1s due to increased secretion of 
uric acid, stimulated by iodipamide methyl 
glucamine, since the increase in uric acid 
clearance can be blocked by pyrazin- 
amide.” Our studies do not include data 
which bear on this possibilitv, but recent 
evidence would cast doubt on the ade- 
quacy of pyrazinamide blockage as an 
agent which solely blocks secretion.’ 
lodipamide methylglucamine is pri- 
marily excreted bv the liver in humans, 
vet up to 19 per cent of an injected dose 
may appear in the urine.’ In the dog, only 
that small percentage of  iodipamide 
methvlglucamine unbound to protein is 
filtered and excreted in the urine. The 
abbit, however, can apparently secrete 
iodipamide methylglucamine by the renal 
tubule? The uricosuric effect observed in 
the present study would indicate that the 
mechanism involved is extremely depen- 


E 
b 


dent on dose (Fig. 1). There is a good cor- 
relation of the dose of iodipamide methyl 
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glucamine per kg. and the clearance of uric 
acid. This finding may reflect an increased 
unbound fraction being delivered to tubu- 
lar sites bv filtration, where it could either 
block reabsorption or stimulate secretion 
of uric acid. 

Another interesting finding in this studv 
is the fall in free water clearance after in- 
travenous injection of iodipamide methyl- 
glucamine (Fig. 3). The mechanism of the 
excretion of an increasingly more concen- 
trated urine 1s unclear, but it could be due 
to a varlety of factors, including: (a) an 
increase 1n antidiuretic hormone secretion 
'ate;? (b) a decrease in loop of Henle ac- 
tivity; (c) decrease in tubular fluid flow to 
the loop of Henle; or (d) a decrease in rate 
of removal of sodium bv the distal tubule: 
and (e) a change in medullary blood flow.? 
Since glomerular filtration rate and renal 
blood flow failed to show any changes, it 
appears unlikely that hemodynamic ef- 
fects would account for the decrease in free 
water clearance. Also, the lack of an in- 
crease in osmolar clearance makes it un- 
likely that a change in nephron activity 
sufficient to account for this observation is 
applicable. The most likely explanation is 
a change in antidiuretic hormone secretion, 
perhaps induced by the initial osmotic 


Cholografin 
Mean * SEM 


P 
re p« 05 


x882*133 


M 


of water before and after cholo- 
gratin injection. (Each line represents 1 person.) 
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load of todipamide methvlglucamine.? The 
plasma osmolality did not change in these 
studies, but the observations were made at 
least 1 hour after the iodipamide meth vl- 
glucamine was administered and by this 
time, plasma osmolality alterations could 
have returned to normal. It is conceivable 
that the initial increase in plasma osmolal- 
ity induced by the infusion of iodipamide 
methvlglucamine caused a release of a nti- 
diuretic hormone, and by the time the 
renal function studies were repeated, the 
patients were in the waning phase of this 
effect. The net result was the fall in free 
water clearance. 

The changes in renal function after slow 
infusion. of iodipamide methvlglucamine 
were not associated with any discernible 
deleterious effect. However, the combina- 
tion of Increasing uric acid excretion rate 
plus increasing urinary concentration would 
seem to Increase the potential for uric acid 
nephropathy. Consequently, it would be 
advisable to hvdrate the patient prior to 
intravenous cholangiography. Since the 
rapidity of injection may have other hemo. 
dynamic effects, including an increase in 
kidney size,’ changes in plasma volume," 
and a reduction in renal blood How,!® it 
also appears safer to use a slow in fusion 
technique. 


SUMMARY 


A study of to patients following intra. 
venous infusion of 40 ml. of iodi pamide 
methylglucamine diluted with normal 
saline to 100 ml., administered in a one 
half-hour period, resulted in an Increase 
in urie acid clearance and a decrease in 
free water clearance, 

There were no changes in clearance of 
inulin, paraminohippuric acid, osmoles, 
urine pH or calculated renal blood flow. 
Opacification of the biliary ducts was above 
average in 8 of the ro patients studied. 


E. Nicholas Sargent, M.D. 
LAC/USC Medical Center 
1200 North State Street 

Los Angeles, California gc 
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COMBINED PERCUTANEOUS TRANSHEPATIC 


CHOLANGIOGRAPHY (PTC) 


AND SELECTIVE 


VISCERAL ANGIOGRAPHY (SVA) IN 
OBSTRUCTIVE JAUN DICE* 
By JAN GOTHLIN, M.D., MOHAMMAD MANSOOR, M.D., and 
KARL-GORAN TRANBERG, M.D. 


LUND, SWEDEN 


URING the last 2 decades, percu- 
taneous transhepatic cholangiography 
(PTC) has proved valuable in the investi- 
gation and management of known or sus- 
pected obstructive jaundice.?. Impor- 
tant information may also be obtained by 
a more recent method—selective visceral 
angiography (SVA).* 99^ 
The purpose of this report is to e raluate 
the combined use of these 2 methods in 
obstructive jaundice. 


MATERIAL AND METHOD 


The hospital records and the roentgeno- 
grams of 50 consecutive combined exami- 
nations were reviewed. The patients’ ages 
ranged from 38 to 82 years (mean 62 years). 
In all but 2 cases the diagnosis (hepatitis 
and passage of choledochal stone, respec- 
tively) had been confirmed at surgery or 
autopsy. The indications and contraindica- 
tions of the examinations are given in 
Table 1. 

The roentgen examinations were per- 
formed by television fluoroscopy and under 
local anesthesia. For PTC a nylon cath- 
eter with a mandrin was inserted inter- 
costally in the right midaxillary line. Me- 
glumine metrizoate (Isopaque Cerebral, 
Nyco, Norway) was injected by hand in an 
amount sufficient to obtain a satisfactory 
filling of the biliary tree. Films were ex- 
posed in 4 to 6 projections. Angiography 
was performed with red catheters (OL 1, 
thin-walled, 60 cm., 2 side holes) inserted 
via the femoral artery. Films were exposed 
in anteroposterior and right oblique projec- 
tions, stereoscopic films in both projections. 

The procedures were carried out by radi- 


Taare Í 


INDICATIONS FOR PERCUTA NEOUS TRANSHEPATIC 


1. Suspected or known extrahepatic 


biliary stasis of unknown cause 

. Earlier operation(s) in the upper 
right abdomen with suspected or 
known peroperative biliary 
duct lesion 

3. Longstanding jaundice of obscure 
tvpe 
CONTRAINDICATIONS TO PTC AND SVA 


. General condition of the patient not allowing 
laparotomy 
2. Hypersensitivity to the contrast medium 
. Thrombotest value below 12 per cent 


ologists in the same laboratory. Forty-five 
patients were subjected to laparotomy, 26 
of them on the same day as PTC, and 19 up 
to « months later. 


an" 


RESULTS 
The findings are summarized in Tabl 


u and ut, and some cases are illustrated in 
c, Seventy-two per cent 


the proper 
In 5 patients (P 
had permitted the correct diagnoses. These 


* From the Departments of Diagnostic Radiology and Surgery, University of Lund, $-221 8s Lund, Sweden. 
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Tagg H 


RESULTS OF PTC AND SVA 


Percutaneous Transhe- 
patic Cholangiography 


Free bile duct(s) 
Hepatitis 
Passage of stone(s) 


E 


Operative lesions 
Strictures, stenoses 
gya ^l ? 

Fistulas 


Stenoses due to inflammatory 
changes 

Pancreatitis 

In or around bile ducts 


LR 
In extrahepatic bile ducts | 
Pancreatic or periam pullary tumors. 
Metastases | 
Anaplastic cancer 


were: (1) hepatoma; (2) carcinoma of the 
liver hilus; (3) infaammatory process (ab- 
scess) of the liver hilus; (4) periampullary 
carcinoma. with liver metastases; and (5) 
cystadenoma of the pancreas. 

In 9 patients only PTC had vielded the 
correct diagnoses. These were: (1) carci- 
noma of the extrahepatic bile ducts (aor- 
tography performed); (2) postoperative 
stenosis of the common hepatic duct (SVA 
demonstrated tumor of the liver hilus); (3) 
postoperative fistula of the common he. 
patic duct (aortography performed); (4 and 
5) postoperative stenosis of the common 
hepatic duct (SVA normal); (6 and 7) 
choledocholithiasis (SVA normal); and 
(8 and 9) periampullary carcinoma (SVA 
normal). 

In the case of postoperative fistula, SVA 


Selective Visceral 
Angiography 


demonstrated ligation of the common he. 
patic artery, and in 1 case of stenosis, liga- 
tion of the right hepatic and gastroduo- 
denal artery. 

In 5 instances both examinations failed 
to reveal the diagnosis: (1) recurrent carci. 
noma of the extrahepatic bile ducts; and 
2 and 3) choledocholithiasis. Here punc- 
ture for PTC failed, while SVA of the pa- 
tient with tumor demonstrated only liga- 
tion of the proper hepatic artery (see 
above). 

SVA furnished supplementary informa. 
tion in 24 cases (Table 1n). There were 8 
patients with liver metastases, which were 
revealed at angiography in 6 (including 1 in 
whom metastasis had been demonstrated 
also at PTC). In 19 patients the combined 
procedure demonstrated that the lesion was 





e Jaunc 


zw 


Vic. 1. Carcinoma of the extrahepatic bile ducts. (A) Total occlusion of the common hepatic d 
tumor extends from the periampullary region to the liver hilus. (C) Severe compression of the 


inoperable. In 5 of them, this had been wig HH 
shown only by SVA (for instance by show- LU; ION OBT 
ing liver metastases or extensive infiltration 
of the liver parenchyma around the liver 


vilus). Displacement and/or impression of T te | 

the portal vein was noted in 6 cases. In 3 of Md E x pier nore 
these, the tumor was found to be inoper- * Nature of the DRMLOIDEICTDFOGESS 
able, not because of its proximity to the ON USE l 
vortal trunk, but because of its size and Extent, engagement of adjacent 
involvement of other structures, In 1 wo- ated 

man the portal vein was markedly dis-  * 
placed and compressed by a cystadenoma — 5: Anomalous or deranged vesse 
of the pancreatic head. Furthermore, in 1 ARTE 

case chronic pancreatitis had compressed 

the portal vein. 


Liver metastases 


} 
B 





Vic. 2. Carcinoma of the gallbladder or extrahepatic bile 
ducts. (A) Subtotal occlusion of the common hepatic 
duct. (B) Tumor vessels in the gallbladder region and 
adjacent parts of the extrahepatic bile tree. 


n 


ranshepatic punctures were successfully 
performed in 41 out of co patients (Table 


E 


u). The rate of unsuccessful punctures was 


ugh, especially in patients with tumors 
involving extrahepatic bile ducts or with 
choledocholithiasis. Puncture was unsuc- 
cessful in 2 out of 40 (5 per cent) of the 
patients with dilated bile ducts and in 3 of 
the 6 with undilated bile ducts. In 4 cases 
the width of the intrahepatic bile ducts was 
unknown. The bile ducts were dilated in at 
least 2 ofthe 9 cases, where puncture failed. 
The patients with undilated bile ducts had 
liver metastases, hepatitis or suspected 
passage of stone(s). In the group with un- 
known caliber of the bile ducts, the patients 
rad carcinoma of the liver parenchyma or 
of the bile ducts and in 1 case cholangitis. 

In 2 patients selective catheterization of 
the visceral arteries was impossible because 
of atheromatosis, and the examination was 
limited to aortography. These angiogra- 
phies are recorded as failures. In neither of 
these 2 cases did the aortography yield con- 
clusive information about the causal lesion, 
the one patient having a neoplasm of the 


- (4 and B) Chronic pancreatitis. Cholecystec. biliary tract, the other a bile fistula. In the 
tomy performed 20 years earlier, atter case, however, the aortographv had 





PTC and SVA in Obstructive Jaundice 


© 


Fis. 4. Internal bile fistula at the confluence. 


+ 


duodenal artery (aortography performed). 
demonstrated Eo of 
hepatic artery 

'The PTC was followed bv severe leakage 
of bile (125 ml.) in 1 patient and by severe 
bleeding (400 ml.) in another. These 2 pa- 
tients were operated upon a few hours after 
the PTC. In a further case, PTC was com- 
plicated by a liver abscess, successfully 
drained 2 weeks after the examination. 
Angiography was never complicated. 

In 6 patients SVA was performed a few 
days after PTC. In 1 of them SVA revealed 
an arteriovenous fistula, which was, how- 
ever, no longer demonstrable 11 months 
later. 


the common 


DISCUSSION 

In 1967 Boijsen and Reuter? reported 6 
cases of obstructive Jaundice, where both 
PTC and SVA had been performed. They 
concluded that PTC was suitable for re- 
vealing the site of obstruction and the 
anatomv of the bile ducts, and SVA for 
demonstrating the origin and extent of the 
obstruction and hepatic c metastases, if any. 
Both examinations could give information 
on the cause of the jaundice. This view was 
corroborated by Bavindir! in his report of 
14 cases of combined examinations of 
obstructive Jaundice. 

In this series, PTC gave no false positive 
or false negative results. The value of PTC 


A Billroth H operation had been performed 6 weeks earher. L) 
Puncture of the gallbladder. (B) Subtotal stenosis of the common hepatic 


artery, No filling of the gastro- 


was, however, limited by the frequent ( 
per « - cent) abili tv of the examiner to punc- 
ture the bile ducts. Furthermore, PTC 
often failed to establish the origin and ex- 
tent of a tumor and sometimes 1t could not 
reveal the nature of the lesion E rande 
gree of certainty. For instance, a firm dit- 
ferential diagnosis between pancreatitis or 
postoperative stenosis and carcinoma was 
not often possible. Liver metastases could 
be demonstrated by PTC in only 1 out of 
6 patients. In these respects, SV A furnished 
extra information. The angiographic ex- 
amination also showed derangement or 
anomaly of the vascular anatomy. 

Miller ef al? used combined PTC ana 
splenoportography in 15 patients with 
biliary pancreatic carcinomas. They con- 
cluded that the examinations revealed the 
possibilities of curable resections. In their 
series of cases “all degrees of involvement 
of the portal svstem 2 with pan- 

creaticobiliary c carcinoma were noted. In all 
of the cases where any URS E of the 
portalsystem was seen, from slight external 
compression to complete obstruction, the 
tumor was found to be too far advanced 
for curative resection." In our experience 
this is not always true. External compres- 
sion and/or dislocation of the portal vein 
(as opposed to infiltration and severe ob- 
struction) does not per se imply unre- 
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Fic. 5. (A and B) Chronic pancreatitis, Choledocho- 
duodenostomy performed 1 year earlier, cholecys- 
tectomy and splenectomy several, years earlier. 
Note the pronounced displacement of the superior 
mesenteric artery. No signs of tumor or pancreatic 
pseudocyst. 


sectabilitv. Here, it is the extent of the 
tumor that determines whether radical 
surgery is possible. Therefore the SVA, 
which gives detailed information about the 
nature and extent of the tumor, should be 
preferred to splenoportography. Naturally, 
the portal vein should always be examined 


at SVA. 
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According to Frommhold? PTC, es. 
pecially when combined with SVA or 
splenoportography, should be performed 
very restrictively as it exposes the patient 
to certain risks. We do not share his 
opinion. The information obtained by the 
combined examination makes the operation 
easier and less hazardous in these cases, in 
which the distorted anatomy and the in- 
terpretation of pathologic findings are 
otherwise so often really troublesome to 
the surgeon. Preoperative knowledge of 
the anatomy facilitates planning of the 
operation. Furthermore, it is possible to 
determine more accurately whether the 
patient should be operated upon or not, 
The number of complications in our ma- 
terial was not very high and they were im- 
mediately controlled at operation except 
for the case with a liver abscess. 

In the series of Bayindir, and Miller 
et al!’ the patients had contrast medium in 
the bile ducts during visceral angiography 
and splenoportography, respectively. Since 
the frequently large amounts of contrast 
medium in the dilated bile ducts may con- 
ceal otherwise angiographically demon- 
strable changes, we prefer to perform the 
examinations on different davs. 


SUMMARY 


Percutaneous — transhepatic — cholangi- 
ography (PTC) and selective visceral an- 
giogr raphy (SVA) were performed in zo pa- 
tients with suspected or known obstructive 
jaundice. 

In 3 cases (1 tumor) both examinations 
failed to reveal the correct diagnosis. 

In most of the cases each examination 
yielded important information, often com- 
plementary to that of the other. 

Transhepatic cholangiography is suit- 
able for revealing the site of obstruction 
and the anatomy of the bile ducts. Selec- 
tive angiography provides information of 
the origin and extent of the lesion as well as 
possible hepatic metastases and involve. 
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COMPLICATIONS OF PERCUTANEOUS TRANS- 
HEPATIC CHOLANGIOGRAPHY (PTC)* 


By JAN GOTHLIN, M.D., aud KARL-GORAN TRAN BERG, M.D. 


LUND, SWEDEN 


ERCUTANEOUS transhepatic cholan- 

giography (PTC) is valuable in the in- 
vestigation of suspected or known obstruc- 
tive jaundice. It is, however, attended bv 
certain risks, especially bile leakage and 
bleeding. 7.1.1? 

This paper reports a study of the severitv 
and frequency of complications based on 
correlation with the diagnosis, laboratory 
tests, duration of Jaundice and width of the 
bile ducts. 


MATERIAL AND METHOD 


The material consisted of 79 consecutive 
patients, 43 males and 36 females, aged 4 
months to 82 years (mean 61 vears). 

The indications and contraindications of 
PTC are shown in Table r. 

The diagnoses (Table 11) were verified at 
laparotomy or autopsy in all but 3 pa- 
tients. The serum bilirubin (bil./s.) ranged 
from 1.7 to 48.4 (mean 15.5) mg./1oo ml. 
and the thrombotest (TT) value from 13 to 
well over 100 (mean 4o) per cent (Fig. 1). 
By the time of the examination, the patients 
had had jaundice for 1-102 weeks, on the 
average g weeks. In 14 patients the dura- 
tion of the jaundice was unknown. In 6 
patients neither the serum bilirubin level 
nor the thrombotest value was known at 
the time of the examination. 

The PTC was performed under local 
anesthesia and television fluoroscopy. In 
apnea, a nylon catheter (ID/OD 1.0/1.3 
mm., length 20 cm.), threaded on a steel 
cannula, was introduced percutaneously in 
the midaxillary line in the ninth intercostal 
space and advanced towards the liver hilus. 
At most 4 attempts in different directions 
were made. When puncture was successful, 
meglumine metrizoate (Isopaque Cerebral, 
Nyco, Norway) was injected in an amount 


Taste I 


INDICATIONS FOR PERCUTANECUS TRANSHEPATIC 
CHOLANGIOGRAPHY (pre) 


ki 


. Suspected or known extrahepatic 
biliary stasis 67 
. Suspected or known bile duct lesion 
if intravenous cholangiography 
was not diagnostic 
3. Longstanding jaundice of obscure 


type 
. Suspected biliary atresia 


CONTRAINDICATIONS TO PTC 
. Hypersensitivity to the contrast medium 
2. General condition not allowing laparotomy 
. Thrombotest value below 12 per cent 


sufficient to obtain a complete filling of the 
bile ducts. 

The width of the intrahepatic bile ducts 
was estimated from peroperative cholangi- 
ography with Seldinger's criteria, 7.e., the 
width was taken as the mean of the 3 widest 
ducts in the right lobe (normal 1.5-4 mm.). 
The examinations were carried out by dif- 
ferent radiologists at the same laboratory. 
Forty-seven patients had laparotomy a few 
hours after the PTC; in 26 patients opera- 
tion was performed 1 day to 5 months after 
the examination; 6 patients were not oper- 
ated upon. 

The complications were classified on the 
basis of notes in the patients’ records. They 
are listed in Table 11, where leakage of bile 
or loss of blood in amounts too small to be 
measured is classified as "slight." 

The thrombotest determinations were 
carried out in the way described bv the 
manufacturer (Nyegaard & Co., Oslo, 
Norway). Values of so per cent or more are 


* From the Departments of Diagnostic Radiology and Surgery, University of Lund, S221 85 Lund, Sweden. 





TABLE I 


Final Diagnosis 


V ree bile ducts 
Hepatitis 
Passage of stone(s) 


11 
Strictures, stenoses 
Fistulas 


tory changes 
Pancreatitis 
In or around bile ducts 


— 


eee ennai caren menm mt m— —— n —— 


'Tumors in or around extra- 
hepatic bile ducts 
[n extrahepatic bile ducts 
Pancreatic or periampul- 
lary tumors 
Metastases 


BENE nnd 


Biliary atresia 


eerte niet rabo Marmi e Ah te y tms te Ham NTT TT e irai m A acier Sum m | SH n anim eea 


above 100 per cent had been 

recorded as 100. 
The findings in Tables ni-vt have been 
evaluated statistically with Wilcoxon's test. 


RESULTS 


Complications occurred only in patients 
with tumors (Table 11). In 1 case (bil. /s. 
z mg./100 ml., TT 31 per cent) there was 
« ml. of bile in the abdomen and in an- 


~ 


7 


other (bil./s. 9.6 mg. TT 40 per 
cent) 400 ml. blood. In a third patient (bil./ 


g./100 ml., TT 78 per cent) there 

‘as persistent bleeding and bile leakage at 
the time of operation. All the patients with 
demonstrable bile leakage or bleeding were 


operated upon within a few hours of PTC. 


liver abscess appeared in a woman 
a cystadenoma in the head of the pan- 


creas. The abscess was drained of 600 ml. ot 
pus 


a 


a weeks after PTC and the patient 
recovered completely. One patient had 
severe pain in the right hypoc hondrium for 
24 hours. The cause of this pain could not 
e explained despite operation. 
‘he frequency of complications was not 
c 


Fig. 1). 

Dilated bile ducts could not be punctured 
in s out of 6; patients (Table v11). The 
responding figures for normal bile ducts 
were 5 out of 8, 
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Tage HT Tianhe Te 


COMPLICATIONS RELATED TO THE DURATION COMPLICATIONS RELATED TO 
OF JAUNDICE IN WEEKS THE DEPTH OF JAUNDICE 


Mean 
Value 


Complications 7 4. -ç Complications 
No complications 58 Du 102 No complications 64 


MG/100 ML, 
wR 


8 


LÀ 


e 


= 
a 
= 
ac 
d 
c 
= 
> 
oc 
id 
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THROMBOTEST VALUE, PER CENT. 


O NO COMPLICATION 

€ BILE LEAKAGE 

A BLEEDING 

@ BOTH BILE LEAKAGE AND BLEEDING 
v OTHER COMPLICATION 


ic. 1. Serum bilirubin and thrombotest values related to complications of 
percutaneous transhepatic cholangiography ( Ie: 





Complications o 


TABLE V 


COMPLICATIONS RELATED TO THE THROMBOTEST 
VALUE IN PER CENT 


Complications 
No complications 


Lv Renova ane à M AMEN PTUS eee RINT M sr REC RIE ype — 


All but : complication occurred in 
patients with dilated bile ducts. In 1: 
patient with extensive extrahepatic bile 
duct carcinoma and biliary stasis, the ex- 
amination was followed by slight bleeding, 
but as peroperative cholangiography had 
not been done, the width of the ducts 1s 
recorded as unknown. 

Complications were more common when 
the attempts failed (25 per cent) than when 
they were successful (10 per cent). Of those 
cases in which the bile ducts were dilated 
and puncture unsuccessful, complications 
occurred in 60 per cent. Puncture had never 
been followed by complications in patients 
with bile ducts of normal caliber. Puncture 
of the gallbladder in 2 patients produced no 
complications. 


PIC 


Taspre VI 


BLEEDING RELATED TO THE THROMBOTEST 
VALUE IN PER CENT 


Patients Rangs 


n— an amaaa a va a rnane h mna r aa anaana ane mammana — 


Bleedi ng 4 
No bleeding 69 


In 6 patients angiography of the celiac 
axis a few days after the PTC revealed 
small arteriovenous fistula in 1. It was no 
onger demonstrable at control angiography 
11 months later. 

The frequency of complications did not 

arv with the age of the patients. 

In no case had the complications resulted 
in shock or death. 


DISCUSSIO 


The over-all frequency of complications 
of PTC is about § per cent in published 
series. Biliary peritonitis is reported to oc- 
cur in an over-all frequency of 3 per cent." 
This figure probably refers to cases not 
operated upon immediately after the ex- 
amination. Bile leakage without clinic 


Tage VII 


COMPLICATIONS RELATED TO THE WIDTH OF THE INTRAHEPATIC BILE DUCTS 
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Success (60) 
Increased (65) ——————— 
Failure (5) 


Success (3) 
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peritonitis has been noted in an additional 
1.7 per cent.” Intraabdominal hemorrhage 
has occasionally been reported and then 
mainly among patients in whom preopera- 
tive examination had revealed abnormal 
coagulation. It is dificult to compare the 
frequency and severity of complications in 
published series because of differences in 
technique and range of indications. More- 
over, most authors do not state how often 
or when laparotomy had been performed. 
The present investigation is based on hos- 
pital records. Only 47 out of 79 were oper- 
ated upon on the day of the examination. 
The frequencv of minor complications 
(above all minor bile leakage and bleeding) 
not producing noteworthy symptoms was 
probably higher than that reported here. 

According to some authors, e.g., Flemma 
et al. ? and Hunter? a normal clotti ng mech- 
anism is a prerequisite for the examination. 
Others state that the procedure should not 
be carried out if the Quick value is below 
60-70 per cent! or if the prothrombin time 
is prolonged 4 or more seconds over the 
control.? 'The above-mentioned values cor- 
respond roughly to TT values of 20-30 per 
cent and 30-40 per cent, respectively. How- 
ever, judging from our findings, there is no 
relation between the frequency and sever- 
ity of complications and the TT value, 
provided it is above 12 per cent. 

The complications in our series occurred 
only in patients with tumors obstructing 
the bile ducts. We cannot explain this. It 
might, however, be mentioned that Hedner 
and Nilsson? have demonstrated abnormal 
amounts of fibrinogen degradation products 
(FDP) in the serum of 61 per cent of all 
cancer patients. Itis thought that FDPs act 
essentially by inhibiting the polymerization 
of fibrin monomers,’ Furthermore, several 
workers, e.g., Peterson,’ have shown that 
certain tumors contain fibrinolytic sub- 
stances. The concentrations of FDP occur. 
ring in disease do not influence the results 
of the above-mentioned tests. Although 
various diseases of the liver are known to 
be associated with an increased bleeding 
tendency, we did not find any clear correla- 


tion between the results of the tests and the 
risk of bleeding (or other complications). 
The thrombin time may perhaps give a 
more reliable estimation of the risk of 
bleeding in these cases.’ 

The increased frequency of complications 
in patients with dilated bile ducts mav be 
explained by an increased bile pressure, 
which keeps the puncture track open with 
escape of bile and blood as a result. We, 
therefore, recommend drainage of the bile 
and contrast medium before the with. 
drawal of the catheter. This procedure has 
recently been described by Ozdemir and 
Lancaster,? who used it in 17 patients with. 
out any complications. 


SUMMARY 


Percutaneous transhepatic cholangiogra- 
phy (PTC) was carried out in 79 patients 
with known or suspected obstructive jaun- 
dice. 

Complications were noted in to patients 
with tumors (bile leakage 4, bleeding 4, 
pain 1, liver abscess 1), and in at least 9 of 
them the bile ducts were dilated. 

All patients with bile leakage or bleeding 
were operated upon within a few hours of 
the examination, thus minimizing the risk 
of complication. 

No correlation was found between the 
complications and the thrombotest value 
(provided it was above 12 per cent) or the 
depth and duration of the jaundice. 
Karl-Góran Tranberg, M.D. 

Department of Surgery 
University of Lund 
5-221 85 Lund 

Sweden 
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DETECTION OF MALIGNANT DISEASE BY PERORAL 
RETROGRADE PANCREATICO-BILIARY 
DUCTOGRAPHY* 


- 


By ALAN H. ROBBINS, M.D., ROBERT E. PAUL, Jr., M.D., RICHARD A. NORTON 


ELIHU M. SCHIMMEL, M.D., JAIME G. TOMAS, M.D., and 
HERMAN J. SUGARMAN, M.D. 


BOSTON, MASSACHUSETTS 


C ANULATION of the ampulla of 

ater through the fiberoptic duodeno- 
scope is now performed in many cen- 
ters, ^57? Retrograde ductograms of the 
biliary tree and pancreas are obtainable 
with a high degree of reliability and 
safety. t? 

The present report is an assessment of 
this procedure in the evaluation of patients 
with suspected neoplastic disease of the 
liver and pancreas. 


MATERIAL AND METHOD 


Between November 1971 and July 1972, 
52 patients with pancreatic or biliary tract 
disease were studied and ductography was 


attempted. Of these, 28 patients were sus. 
pected cases of neoplasm of either the liver 
or pancreas. The method used has been 
described in detail in previous publica- 
tions.®7 

In brief summary, the procedure entails 
passing a teflon cannula (1-7 mm. O.D.) 
through the Olympus JFB duodenoscope 
into the ampulla of Vater. Contrast ma. 
terial, sodium meglumine diatrizoate, is 
then injected into the cannulated duct SyS- 
tem. When only the pancreatic duct is 
filled, approximately 2-3 cc. is required. 
When the biliary tree is successfully cannu- 
lated, up to 14 cc. is used. The patients 
were medicated with 10-20 mg. diazepam 
intravenously (Valium),* o.ç mg. atropine 
intramuscular and 60 mg. dicyclomine 
hydrochloride intramuscular (Bentyl).+ In- 
stillation of an antifoaming agent, dimethyl 
silicone, into the duodenum is frequently 


* Roche. 
T Merrell-National. 


Fic. 1. A 75 year old male entered with a very brief 
history of jaundice and itching. Except for icterus, 
the physical examination was negative. The lab. 
oratory data were consistent with obstructive 
jaundice, 

Bilary ductogram shows an annular constrict. 
ing lesion of the common bile duct (double arrows). 
The large metallic curvilinear object is the endo- 
scope. The small catheter (single arrow) projects 
from it into the common duct. 

A carcinoma was confirmed at surgery and a by- 
pass procedure performed. 


required. In the more recent cases, $—10 mg. 
propantheline bromide intravenously (Pro- 
Banthine)t has been the only anticholin- 
ergic used with great success. 


RESULTS 


t Searle & Co, 


* From the Departments of Radiology, Medicine and Surgery, Tufts University School of Medicine: and the Department of Medi- 
cine of Boston University School of Medicine, Boston Veterans Administration Hospital and Tufts New England Medical Center. 
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pected malignancy, visualization of either 
pancreatic or biliary ducts was obtained in 
ig individuals. This compares favorably 
with results obtained by others. *^** Suc- 
cess in cannulating the duct of choice was 
not always obtained. Of 18 cases where the 
biliary tree was considered the primary 
objective, 10 were successfully cannulated. 
Of the 9 cases where the pancreatic ducts 
were considered to be the primary target, 7 
ductograms were obtained. It 1s apparent 
that in manv cases definition of the "duct 
of choice" is at best arbitrary, as in many 
instances knowledge ot either 'aluable 


* 


I$ à 


Fic. 2. A $1 year old male with a 2 week history of 
jaundice. The patient had intermittent right upper 
quadrant abdominal pain for 3 months. He had 
undergone cholecystectomy in the past. Except for 
icterus, the physical examination was normal. The 
laboratory data were consistent with obstructive 
jaundice. 

Cannulation of the biliary tree was successfully 
performed which demonstrated no evidence of ob- 
struction. The final diagnosis was cholangitis. 


Fig. 3. A 48 year old alcoholic entered with 
month history of 
jaundice. The liver was noted to be enlarged. 
laboratory data included significantly elevated b 
irubin, alkaline phosphatase and cholesterol leve 
Gastrointestinal series was unremarkable. 

The common bile duct was successfully cannu- 
lated, demonstrating an obstructing lesion at the 


[v 


origin of the common hepatic duct (arrow). The 


final diagnosis was metastatic carcinoma, primary 
unknown. 


increasing abdominal pain 


contribution. Thus, in 9 patient 

primary target duct was o pacified and pro- 
vided valuable information. It should be 
stressed that in many instances the study 
was concluded after the duct of choice was 
cannulated rather than prolong the proce- 
dure unnecessarily. 

cancer suspects, 6 were 

quently proven to have neop astic disease 
at operation. Four were diagnosable on the 
ductograms obtained. Three of these case 
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l1G. 4. A 64 year old man entered the hospital for 
evaluation of progressive anorexia, weight loss and 
occasional diarrhea of s months’ duration. He had 
noted Jaundice for 1 month. There was no pain, 
The only remarkable physical finding was the 
presence of jaundice. The bilirubin was moderately 
elevated and the other blood chemistries were nor- 
mal. The gastrointestinal series was unremarkable, 
Cannulation pancreatic ductogram shows ob- 
struction of the main pancreatic duct 2.6 cm. from 
the orifice (arrow). 'The common bile duct is not 
opacified. 
Tissue diagnosis was pancreatic carcinoma. 


are shown in Figures 1, 3, and 4. Despite 
failure of the cannulation procedure in 4 
patients, an endoscopic diagnosis of peri- 
ampullary carcinoma was made in 3 and a 
large extrinsic mass compressing the stom- 
ach noted in the fourth. Thus, of 8 surgi- 
cally proven cases, all were recognized pre- 
operatively either by ductography or 
endoscopy, 

Of the 19 patients who were jaundiced, 
4 were shown to have normal bile ducts— 
a demonstration that obviated surgical 
exploration (Fig. 2). Four patients were 
shown to have benign pathology: choledo- 
chocholelithiasis, cholecystocholelithiasis, 
or changes of pancreatitis (Fig. 6, Zand B). 
Two were shown to have findings of neo- 
plasm in the biliary tree (Fig. 1, and 3). Of 
the 8 patients in whom biliary ductography 
failed, 3 were found to have neoplasm endo- 
scopically and 1 had an abnormal pan- 
creatic ductogram due to pancreatic carci- 
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noma (Fig. 4). Thus, in only 4 jaundiced 
patients was the study not significantly 
contributory. 

Of the 9 cases where the pancreatic duct 
was the principal target, no ductogram 
whatsoever was obtained in 2. One ducto- 
gram showed an obstructing lesion of the 
main pancreatic duct (Fig. 4), subsequently 
proven to be malignant. In 5 patients, the 
ductograms showed a variety of changes: 
narrowing, displacement, cyst formation 
(Fig. 6, 4 and B), and apparent normality 
(Fig. 5, 4-C). All were subsequently 
proven to have pancreatitis. It appears that 
the manifestations of this disease are most 
variable. To assess the diagnostic signifi- 
cance of these findings, a larger series would 
have to be evaluated. 

Complications to date have generally 
been minor, supporting the experience of 
other investigators. Occasional transient 
temperature elevations have been noted. In 
none of these, however, was there evidence 
of clinical pancreatitis. Only in 1 patient 
was the serious problem of ascending chol- 
angitis encountered. This was a patient 
who had total obstruction of the common 
duct by carcinoma. 


DISCUSSION 


Our success rate with the cannulation 
procedure in patients with suspected neo- 
plasm compares well with previously pub- 
lished data. ^9? The procedure can be per- 
formed where chemistries obviate the use of 
oral or intravenous cholangiography." In 
addition, distention is not a factor in suc- 
cessful visualization of the biliary tree, 
whereas with the transhepatic approach a 
normal biliary tree often obviates success.’ 
The potential of bile peritonitis encoun- 
tered with the transhepatic study is not a 
consideration. The ‘‘mini-laparotom y" pro- 
cedure with intraoperative bile duct needl- 
ing and opacification advocated by some,’ 
requires surgical incision, an operating 
room, and sterile technique. The endoscopic 
study requires none of these. 

Relatively simple visualization of the 
pancreatic duct opens an entirely new vista 
to the diagnostic radiologist. Previously, 





A 47 vear old male teetotaler entered Wits 


history of abdominal pain, recently increasing in fre- 
quency, unrelated to meals or antacid. He had noted 8 

ib. weight loss over the past 3 months. The physic 
amination and the laboratory studies were normal. 

(4) Gastrointestinal roentgenogram shows apparent 
pressure defect on the second portion of the duodenum 
farrows). (B) Cannulation ductogram reveals unedquivo- 
cally normal tributary ducts in the same are with no 
evidence of a space-taking lesion. (C) The main pan- 
creatic duct and other branches are normal in app: 
as well. 


The final diagnosis was mild nonalcoholic pancre 


Hic. 6. A 3g year old chronic alcoholic entered with persistent recurrent abdominal p 
surgical drainage of a pancreatic pseudocyst 18 months prior to admission. Th 
revealed icterus and hepatomegaly. The laboratory data included significantly 
alkaline phosphatase. 

(4) Gastrointestinal roentgenogram shows evidence of a mass in the head of the pancreas 


tion of the biliary and pancreatic ducts demonstrates distention of the biliary tree secondar 
of the distal common duct (arrow) by a pancreatic pseudocyst (double arrows). The pseudocyst 
contain stones. The proximal pancreatic ducts are dilated and irregular. 


The patient was surgically decompressed with prompt relief. No evidence 





436 Robbins e al. 


ductograms of the pancreas were obtain- 
able with reasonable success only during 
laparotomy.** Knowledge of this usuallv 
obscure area is of enormous help to the 
operating surgeon. 


SUMMARY 


An assessment of the use of peroral retro- 
grade ductography of the pancreas and 
biliary tree in the evaluation of suspected 
neoplasm is presented. Valuable diagnostic 
and preoperative information is obtainable 
in a high percentage of cases. 


Alan H. Robbins, M.D. 
Department of Radiology 
Veterans Administration Hospital 
150 South Huntington Avenue 
Boston, Massachusetts 02150 
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ENDOSCOPIC PANCREATO-CHOLANGIOGRAPH Y* 


A PRELIME 


IARY REPORT ON TECH: 


DIAGNOSTIC SIGNIFICANCE 


By KUNIO OKUDA, M.D.,f NAIKI SOMEYA, M.D.,f ATSURO GOTO, M.D.,£ TADAHIKO 
KUNISAKI, M.D.f TAKESHI EMURA, M.D.,f MASATAKE YASUMOTO, M.D.,f and 
YUTAKA SHIMOKAWA, M.D.$ 


CHIBA AND KURUME, JAPAN 


HE recent advances in fiber optics and 

the increasing availability of flexible 
endoscopes have made possible direct vision 
of almost any part of the gastrointestinal 
tract, With the aid of an x-ray television, 
fiberduodenoscopy and pancreatography 
or pancreato-cholangiography may soon be 
a routine procedure in a large gastrointes- 
tinal service of a hospital in this country. 
Nevertheless, such enthusiasm seems some- 


diz 

cedure, which is not entirely without risk. 
Nonsurgical visualization of the pan- 

creatic duct had long been a dream of gas- 


troenterologists. In 196s, Rabinov and 
Simon? succeeded in cannulating the pan- 
creatic duct in 1 patient out of 8, using à 
specially designed duodenal tube. Three 
years later, McCune and his associates’ 
first reported on endoscopic cannulation 
and roentgenologic visualization of the 
pancreatic duct. Their success was quickly 
emulated by a number of endoscopists in 
Japan;^*^? where endoscopes of high qual- 
ity have recently been developed, and in 
Germany? as well. 

Our experience in duodenoscopic pan- 
creatography may be worth describing, to 
help assess the clinical value of the pro- 
cedure in the diagnosis of pancreatic and 
biliary tract diseases. For the purpose of 
cholangiography, the percutaneous trans- 
hepatic method has already established its 
place in this country,’ and the duodeno- 
scopic approach provides another addition 
to the choice of the technique. 


MATERIAL AND METHOD 


INSTRUMENTATION 


pus Co., Tokyo, has been used. This in- 
strument is 10 mm. in diameter in its main 
portion, and has an effective length of 1,240 
mm. from the tip to the connection of the 
flexible portion with the manipulating part. 
The tip is equipped with a rigid lens system 
17 mm. in length, which can be bent at will 
120? up and down, and go” right and left. It 
contains on one side 2 lenses and 2 holes: 
one lens is for illumination through an in- 
built light guide svstem, the other has a 
fixed focus for observation with depth of a 


xenon lamp, and for photography to an 
Olympus Pen-F camera. 


PROCEDURE 

The patient is given a mild cathartic on 
the previous night together with 1 gm. 
streptomycin per os, and duodenoscopv 1s 
carried out in the morning. The breakfast 
is withheld; 1 gm. streptomycin and 6 
tablets of antifoam Gascon (dimethyl poly- 
siloxane) are given; and 30 minutes before 
the procedure, 50 mg. demerol and 0.5 mg. 
atropine sulfate are injected. The patient 
is placed on the table on his left side, and 
under x-ray television fluoroscopy, the 


* From the Second Department of Medicine, Kurume University School of Medicine, Kurume, Japan. 

t Professor of Medicine, Chiba University School of Medicine, Chiba, Tad . 

t Second Department of Medicine (Director: Prof. Nobuhiko Okabe), Kurume University School of Medicine, Kurume. 
§ Assistant Professor, Second Department of Medicine, Kurume University School of Medicine, Kurume. 
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FiG. 1. Normal pancreatogram showing the main 
duct, the major branches and the accessory pan- 
creatic duct (arrowhead). The cannula was in- 

serted without resistance as far as the midpoint of 

the main duct—a rare situation. Very little con- 
trast medium filled the branches along the first half 
of the duct because of the presence of the cannula. 

The Santorini duct seems to open in the duodenum 

about 2.« em. above the orifice of the main duct. 


duodenoscope is inserted into the stomach 
and then into the duodenal bulb past the 
pylorus. At this point, the apical part of the 
instrument is bent and it is slowly for- 
warded further down the second portion of 
the duodenum, with the aid of the opera- 
tor’s hands from the outside— the part of 
the procedure that requires skill and experi. 
ence. For the observation of the descending 
portion, air is injected to inflate it. To can- 
nulate the Vater papilla, one has to maneu- 
ver the scope in such a way that the papilla 
is immediately in front of the lens. The 
papilla is usually readily recognized, but 
one may have to wait for a few minutes to 
determine the orifice from which bile flows. 
Intravenous injection of Secretin facilitates 
the recognition of the orifice, but it is to be 
avoided as much as possible for fear of in. 
creasing pressure in the pancreatic duct. 
When the lens is clouded by the duodenal 
fluid, it is washed out by injecting saline 
and the antifoam. 

The cannulation tube is plastic, 2 mm. 
in outer diameter with a stylet, and has pre- 
viously been sterilized with a surfactant 
detergent and alcohol. Shortly before inser- 
tion, the stylet is withdrawn, the cannula 
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is attached to a 20 ml. syringe and a small 
amount of 60 per cent urografin (Na and 
meglumine diatrizoate) is injected to expel 
the air in the cannula, Normally, the can- 
nula is inserted 5-30 mm., sometimes as far 
as 80 mm. without much resistance (Fig. 1), 
and then the contrast medium is injected 
with a minimum manual pressure under 
fluoroscopy. No force should be exerted in 
Insertion, because of the risk of injuring the 
duct which can cause seepage of bile or 
perforation. If air is introduced, it results 
in abrupt cessation of the flow of the con. 
trast medium, that can be confused with 
the presence of carcinoma. There is little 
difference in the result between several 
water-soluble contrast media which are 
superior to barium or oily agents.!? 

For a normal pancreatic duct, a few mil- 
hliters of the opaque medium suffice to 
visualize the entire length of the main pan- 
creatic duct, and for its major branches a 
few more milliliters are needed. The injec- 
tion is terminated; left lateral and postero- 
anterior, and sometimes left oblique roent- 
genograms are taken; then the cannula and 
the scope are withdrawn; and several more 
roentgenograms in various projections, in- 
cluding the right oblique view and those in 
the erect position, are taken in quick 
succession. The speed of disappearance 
or excretion of the contrast medium 
into the duodenum is checked on the tele- 
vision, If carried out properly, the entire 
main pancreatic duct is visualized with its 
major branches (Fig. 2; and 3). Hf injection 
is continued further and more than jeg qmi 
Is used in a normal pancreas, the opaque 
medium enters the finer branches and the 
pancreatic tissue (Fig. 4), resulting in a 
greater rise in serum amvlase and always a 
definite pain. Immediately after the pro- 
cedure, 100,000 units of Trasylol is injected 
followed by 1 to 3 more doses at 12 hour 
intervals, and the administration of 1 to 2 
doses of streptomycin for the prevention of 
acute pancreatitis and infection. 

Because of the variability in the ana. 
tomic relationship between the terminal 
Wirsung duct and the common duct, the 
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result of the pancreatography is not pre- 
dictable. Generally speaking, if the cannula 
was inserted more or less straight at a right 
angle, the chances of obtaining pancreatog- 
raphy are greater, and the choledochu IS 18 
often visualized when the cannula is in- 
serted obliquely upward. After successful 
pancreatography, the common duct may be 
visualized with the cannula withdrawn half- 
way and the contrast medium re-injected. 
The accessory pancreatic duct is often 
visualized due to connection with the 
Wirsung duct. Although difficult, cannula- 
tion of the minor papilla can also be 
attempted. 


CLINICAL STUDY 


Barium swallow study and hypotonic 
duodenogr aphy were carried out in all sub- 


jects prior to duodenoscopy. 

We have done duodenoscopy on more 
than 80 subjec ts with only 1 failure, in 
whom passing the scope beyond the first 
portion of the duodenum took too long for 
the patient to tolerate, The Vater papilla 


was recognized in all but 3. Its shape varied 


Fic. 2. Normal pancreatogram. The course of the 
main duct across the vertebral column in the 
posteroanterior projection !s more or less typical. 
The accessory duct branches off the main duct ata 
point about one-quarter from the duodenal or ifice. 
A small pool of the opaque medium near the papilla 
was caused by retrograde flow of the medium into 
the terminal choledochus. The width of the main 
duct gradually tapers off from the point of the 
change of direction, somewhere near the junction 
of the head and the bodv of the pancreas. 


Endoscopic Pancreato-Cholangiography 


Fic. 3. Lateral pancreatogram, while the cannula i5 
still in place, shows the directional relationship of 
the head portion of the duct with respect to the 
body and tail of the pancreas, which courses from 
the front toward the left and posteriorly. The first 
branches form almost right angles with the main 
duct in the body of the pancreas. 


from subject to subject, bearing little rela- 
tion to the ease or difficulty in cannulation, 
The 3 cases in which the papilla was not 
discernible included a pancreatic tumor, 
stricture due to annular pancreas and cir- 
rhosis with a dilated duodenal loop. 

The cannulation failed in 8 out of 
attempts with the over-all success rate of 
85,5 per cent, and pancreatography was 
made in 39 out of 47, in which both the 


Vic. 4. Simultaneous visualization of the pancreatic 
duct and the biliary tree including the gallbladder. 
Because of the slightly excessive contrast medium 
injected into the pancreatic duct, it entered the 
finer branches, and penetrated further into the 
acinar structure (arrowhead). 
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CLINICAL MATERIAL AND RATE OF SUCCESS IN PANCREATO-CHOLANGIOGRAPHY 


Normal 

Chronic pancreatitis 
Pancreatolithiasis 
Carcinoma of pancreas 
Cholelithiasis 

Cholangitis 

Carcinoma of bile duct 
Insufficiency of sphincter of Oddi 
Hepatoma 

Metastatic liver carcinoma 
Hyperthyroidism 


pancreatic and common ducts were visual. 
ized in 8. In 8 only the common duct was 
visualized (Table 1). The subjects in whom 
cannulation was carried out consisted of: 
20 with normal pancreas as assessed by 
various tests including selenomethionine 


scan, Pancreozymin-Secretin test and en. 
zyme studies; 12 cases of chronic pancreati- 
tis including 4 with stones; 2 cases of pan- 
creas carcinoma; 11 cases of cholelithiasis; 
I case of cholangitis; 1 case of metastatic 
liver carcinoma; 1 case of bile duct car- 
cinoma; and 2 cases of insufficiency of the 
sphincter of Oddi. No cannulation was at- 
tempted in patients with carcinoma of the 
papilla, but duodenoscopic biopsy was car- 
ried out instead. 

Although the patients felt some distress 
or pain upon injection of the contrast me. 
dium, analgesics were seldom required. The 
time during which the contrast medium re- 


mained in the pancreatic duct, or the time 
required for the clearance of the medium 
after the withdrawal of the cannula, was 
measured in each subject. It was 4 minutes 
and 6 seconds on average in the control, and 
26.5 minutes in chronic pancreatitis. The 
posteroanterior roentgenograms were ana- 
lyzed for the length of the main pancreatic 
duct, and for its diameter in each of the 3 
portions: the head, the body, and the tail. 
The length of the normal pancreatic duct 
measured 15.8 mm. on average, and it was 
slightly longer in chronic pancreatitis. The 
maximum duct diameter of the head of the 
normal pancreas was 3.9 mm., and it was 
8.3 mm., or more than twice as large in 
chronic pancreatitis (Table 11). The in- 
crease in caliber, and hence increased vol- 
ume of the duct, is reflected in the delayed 
clearance of the contrast medium. The 
medium remains in the bile duct longer 


Tasis II 


LENGTH AND DIAMETER OF THE PANCREATIC DUCT AND SPEED OF CLEARANCE OF THE CONTRAST MEDIUM 


Chronic pancreatitis 


Diameter (mm.) 


MUNITUM ern irte ae i rbi ea tr mr a aig i dM dante 


Time for Clearance 


4 min. 6 sec. 
26 min. 30 sec. 
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than in the pancreatic and the common 
duct. 


REPORT OF CASES 


Case 1. S.M., 58 year old male, was admitted 
on March 9, 1971, because of loss of weight and 
postprandial epigastric pains of 2 months’ 
duration. Physical examination revealed a 
slight rigidity above the umbilicus. Urine gave 
a (+++) test for sugar and increase in amy- 
lase (344 Caraway units/hr.). Blood chemistry 
was negative except for hyperglycemia and a 
diabetic type of tolerance curve following $0 
gm. of oral glucose. The Pancreozymin-Secretin 
test showed a marked reduction in pCO: and a 
normal amylase output. À tentative diagnosis 
of chronic pancreatitis was made. 

Pancreatography revealed a rather straight 
main duct which was abruptly narrowed and 
obliterated short of the tail of the pancreas 
(Fig. €). 

A suspicion of malignancy was entertained 
and an operation was performed to find carci- 
noma in the tail of the pancreas. 


Case im. K.L, 59 year old male, started drink- 
ing heavily at the age of 17 years, and had a 
long history of diabetes mellitus. Because of his 
negligence, the control had been poor and he 
developed pulmonary tuberculosis 10 years 


Fic. 5. Case 1. The main duct in the head of the 
pancreas is somewhat dilated and the contrast me- 
dium was blocked immediately after the irregular 
narrowings in the tail, rendering the length of the 
main duct rather short. Such termination of the 
duct should be differentiated from that caused by 
introduction of an air bubble in front of the opaque 
medium column. Carcinoma of the pancreas origi- 
nating in the tail of the pancreas was found at 
operation. 


Endoscopic Pancreato-Cholangiography 


Fic. 6. Case u. Both the pancreatic duct and the 
choledochus are markedly dilated. Many smali 
calculi along the main pancreatic duct are seen, 
and they are superimposed on the contrast me- 
dium. Superimposed opacities are also discernible 
in the tail of the pancreas. The dilated ducts are 
tortuous and irregular. Because of the lapse of 
time, the opaque medium has already flowed out 
of the head and the body of the pancreas, render- 
ing visualization of smal] calculi in its wake. The 
wall of the lower choledochus is rigid, suggesting a 
sclerosing process in the head of the pancreas that 
surrounds it. 


location of the pancreas. 
Pancreato-cholangiograms showed markedly 

enlarged pancreatic and common ducts, and 

small calculi superimposed on the contrast 


medium in the former (Fig. 6). 


+ 


Case nr S.K., 68 year old male, was ad- 
mitted on July 12, 1971, because of right-sided 
lumbago. He started having pain in the right 
lumbar region about 1 year previously, and oc- 
casionally in the right flank. He had a gastric 
ulcer about 10 years ago, and was told of ab- 
dominal calcifications 2 years ago when he had 
an upper gastrointestinal series. On admission, 
there was a mild anemia, but blood chemistry 
was within normal limits. Roentgenologic 
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lic. 7. Case iu. Chronic pancreatitis with stones. 
The markedly dilated and tortuous duct of the 


studies revealed pancreas stones: a 10X12 mm. 
stone in the head and an 8X8 mm. stone in the 
tail, with many small calcifications scattered in 
their vicinity. 

Pancreatography disclosed a markedly dilated 
and tortuous pancreatic duct and stones super- 
imposed on, or buried in, the contrast medium 
(Figa). 


Case 1v. T.K., 63 year old male, entered the 
hospital on February 8, 1971, because of severe 
epigastric pain. He started having a severe pain 
in the epigastric region about 6 vears ago. The 
pain recurred at varying intervals, but a mild 
continuous ache persisted. There was tender- 
ness and rigidity between the xyphoid process 
and the umbilicus. The urine showed (+) sugar; 
the red blood cell count was 3,900,000; the 
white blood cell count was 2,500, with a normal 
differential; and the blood chemistry revealed 
slightly elevated alkaline phosphatase and a 
diabetic glucose tolerance curve. Hypotonic 
duodenography disclosed a double contour of 
the inner aspect of the second portion of the 
duodenum with a slight rigidity. 

Pancreatogram showed a markedl v dilated 
duct with a narrowing in the area of the head of 
the pancreas—a finding compatible with carci- 
noma of the head of the pancreas (Fig. 8). 
At operation, no carcinoma was apparent, 
but the entire pancreas was hardened, and bi- 
opsy showed advanced fibrosis and chronic 
pancreatitis. 
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Case v. K.Y., 52 years old, entered the Yame 
Public Hospital on January 3, 1972,. aS an 
emergency case complaining of an acute ab- 
dominal pain. His past history was unremark- 
able. On admission, he was in acute distress, 
and the abdomen was rigid like a board. The 
red blood cell count was 3,130,000; Hb 9.9 gm. 
per 100 ml.; white blood cell count, 9,000; and 
the erythrocyte sedimentation rate was ces 
mm./hr. Blood chemistry disclosed a moderate 
increase in alkaline phosphatase and slight in- 
creases in bilirubin and serum amylase. The 
Pancreozymin-Secretin test carried out after 
the acute symptoms had subsided, showed 
reduction in pCO; (maximum 102 m Eq./L.) 
and in amylase output; absorption studies dis- 
closed reduced urinary xvlose excretion, slightly 
increased fecal excretion of I! triolein and 
normal Schilling test. 

On a plain abdominal roentgenogram, 2 
calcified lesions, one round and the other ob- 
long, were identified along the right side of the 
third lumbar vertebra. The upper gastrointesti- 
nal series showed a round filling defect in the 
second portion of the duodenum that corre- 
sponded with the round calcification (Fig. 
9). 

Pancreatogram (Fig. 10) revealed 2 stones in 
a dilated pancreatic duct. The round stone in 


Fig. 8. Case rv. Chronic sclerosi ng pancreatitis. The 
main duct is markedly dilated, but not so irregular 
and tortuous as in the previous 2 cases of pancrea- 
tic stones. The terminal portion of the duct near 
the duodenum is suddenly narrowed and it a p- 
pears as though there is a growth along the duct-— 
a finding highly suggestive of neoplasm, It turned 
out to be a cirrhotic pancreas. 
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the accessory duct had apparently increased 
in size and protruded into the duodenum, 


DISCUSSION 


The pancreas is an organ which is not 
readily accessible, and therefore difficult to 
assess for diagnostic measures of disease. 

Hvpotonic duodenography has been à 
relatively recent innovation in the roent- 
genologic technique, but is far short of a 
definite advancement. 

Retrograde pancreatic ductography, de- 
scribed in this paper, seems promising, and 
manv endoscopists are enthused about its 
usefulness. Yet, in our limited series of 47 
cases, the prior diagnosis was corrected in 
only 2 instances (Cases 1 and v) and con- 
firmed in z others. In the rest, the proce- 
dure did not appreciably contribute to the 
diagnosis, and, worst of all, it altered the 


previous correct diagnosis to an incorrect 


diagnosis in 1 instance (Case 1v). The latter 


lic, 9g. Case v. Roentgenogram of the abdomen 
reveals 2 large calcifications, the round one pro- 
truding into the lumen of the second portion of the 
duodenum. A submucosal growth with calcifica- 
tion was suspected. 


Endoscopic Pancreato-Cholangiography 


Vic. 10. Case v. Pancreatogram demonstrates dilated 
and tortuous pancreatic ducts, with increase 


duodenum. 


case presented a problem of differentiation 
between chronic pancreatitis with marked 
narrowing of the duct and less advanced 
carcinoma of the pancreas. Insertion of the 
cannula was unsuccessful in advanced car- 
cinomas of the ampullary region that in- 
clude papillary, choledochal and pancreas 
head carcinomas. In such instances, duo- 
rush 
ev to 
diagnosis. 

Considering the physical burden and the 
risk on the part of the patient, endoscopic 
pancreatography may be warranted or 
strongly advocated only in a limited num- 
ber of patients at this moment. 

As regards the risk involved, 


we have 
measured serum amylase levels prior to and 
after the procedure at short intervals. It 
increased in about one-half of the patients 
within 2-6 hours (Fig. 11). A preventive 
use of Trasvlol seems to be beneficial m 
suppressing hyperamylasemia, although the 
amount of contrast medium injected had a 


introduction of duodenal content into the 
pancreatic duct. There has been at least I 
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Fic. 11. Serum amylase levels prior to and after retrot rade pancreatography, determined in 13 subjects with 
hd . * 38 ` e d ? J * 

normal pancreas and s cases of chronic pancreatitis. $— — — € Normals to whom Trasylol was given as 

a preventive measure; x-— ——x normals in whom no Trasylol was used; Q—--——- O chronic pancreatitis 


cases, no Trasylol used. 


accident elsewhere in this country, althou gh 
not documented, in which biliary peritonitis 
followed the procedure, probably as a result 
of an injury to the duct. 

Accumulation of clinical data will in due 
time improve the ability to interpret the 
ductogram, and early pancreatic carcinoma 
may be diagnosed from the changes in the 
duct. Further improvement of the interpre- 
tation may be obtained in considering sev- 
eral other parameters, including the length 
and diameter of the duct, the speed of clear- 
ance of the contrast medium, and for that 
matter, the physiologic variations and 
changes with age on ethnic grounds. 

Because of the inconsistent results, the 
diagnostic value of retrograde choledo- 
chography also seems to be somewhat 
limited, although in our series, it contrib- 
uted a great deal to the diagnosis in the 


cases in which intravenous cholecystog- 
raphy failed to show small stones in the com. 
mon duct. In a case of a liver carcinoma of 
the hilar origin, the exact location of the 
stenosis was determined by retrograde cho- 
ledochography. This procedure may be of 
great significance in patients in whom 
roentgenologic study of the biliary system 
Is Imperative, yet transhepatic cholangiog- 
raphy has failed, or has been contraindi. 
ated. In general, transhepatic cholangiog- 
raphy involves greater risk than does the 
retrograde approach. 

If, ideally, retrograde pancreatography 
and cholangiography could be performed 
without risk and with a high rate of Success, 
endoscopic pancrea to-cholangiography could 
prove to be an indispensable procedure for 
patients with suspected pancreatic and bil- 
lary system diseases, 
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SUMMARY 


Using an Olympus JF-B type fiber- 
duodenoscope, retrograde pancreatography 
and/or choledochography has been carried 
out on 47 subjects. 

The Vater papilla was cannulated in 86 
per cent of the attempts, and in 83 per cent 
the pancreatic ductogram was obtained. 
The common duct was visualized less fre- 
quently. 

There has been no accident, although in 
about one-half of the subjects, a transient 
rise in serum amylase occurred shortly after 
the procedure, which seemed to be avoided 
by reducing the amount of contrast medium 
to be injected and minimized by the pre- 
ventive use of Trasylol. 

Although evaluation of the diagnostic 
significance of retrograde pancreatography 
is yet to be determined, it was helpful in the 
diagnosis of chronic pancreatitis and car- 
cinoma of the pancreas, and may prove to 
be a reliable measure in patients with sus- 
pected pancreas and biliary tract diseases, 
if carried out properly. 

Further improvement in instrumenta- 
tion, technique and skill may be expected. 
Accumulation of clinical data is mandatory, 
at the moment, to improve the interpreta- 
tion of the ductogram. 


Kunio Okuda, M.D. 

Department of Medicine 

Chiba University School of Medicine 
Chiba, Japan (#280) 
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opment of numerous sophis- 
ticated techniques currently emploved in 
evaluation of the pancreas, demonstration 
of pancreatic calcification on plain abdomi- 
nal roentgenograms remains the most re- 
liable roentgenologic indication of pan- 
creatic pathology. 

In this country, alcoholic pancreatitis Is 
the commonest cause for pancreatic lithi- 
asis. There are, however, a number of less 
frequent— but interesti ng and important— 
etiologic possibilities which should be con. 
sidered when such calcification is demon- 
strated roentgenologically. 

The purpose of this report is to analyze 
those clinical and roentgenologic features 
which aid in differentiating between patho- 
logic conditions capable of producing visi- 
ble pancreatic calcification. 


ALCOHOLIC PANCREATITIS 


In the United States pancreatitis occurs 
mostly in association with biliary tract 


disease or alcoholism: the former type, 
however, seldom produces pancreatic calci- 
fication. The incidence of pancreatic lithi- 


asis in patients with “gallstone pancrea- 
titis” is only 2 per cent or less." On the 
other hand, between 20 and 40 per cent of 
all patients with chronic alcoholic pancre. 
atitis develop intrapancreatic calcific de- 
posits.^? Many clinical series have docu. 
mented the frequencv of alcoholic pan- 
creatitis in patients with pancreatic lithi- 
asis. For example, Sarles ef a/.23 investigated 
55 patients with pancreatic calcification 
and, of these, 49 (88 per cent) consumed 
more than ṣo gm. of alcohol per day. 
Calcification encountered in chronic al- 
coholic pancreatitis usually develops only 
after 5 to 10 years of episodic abdominal 
pain.” It consists almost exclusively of 
intraductal calculi. On histologic exami- 
nation nearly all apparen tly intraparenchy- 
mal calcification is found to represent the 
remains of intraductal calculi within areas 
of surrounding tissue necrosis.28 Calcifica- 
tions of this sort appear, roentgenographi- 
cally, as numerous irregular concretions of 
varying, but generally small, size deposited 
throughout the gland ( Fig. 1). Calcifica- 
tions are limited to the head or tail in about 


lic. 1. Chronic alcoholic pancreatitis. Numerous 
small, irregular concretions of various sizes are 
deposited throughout the pancreas. 


* From the Departments of Radiology, Harvard Medical School and the Massachusetts General Hospital Boston, Massachusetts: 
f and the Department of Radiology, University of Pittsburgh School of Medicine and the Presbyterian University Hospital, Pitts- 


burgh, Pennsvlvania. 
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Vic. 2. Intraparenchymal hemorrhage. Pancreatic 
angiogram demonstrates aneurysm of transverse 
pancreatic artery (straight arrow) surrounded by 
a ring of calcified hematoma (curved arrows). 
(Courtesy of Dr. Stanley Baum, Boston.) 


a quarter of all cases? and rarely solitary 
pancreatic calculi can be identified. True 
calcification of pancreatic parenchyma 
can occur after trauma or infarction, 
where there has been intraparenchymal 
hemorrhage. In addition, the small intra- 
pancreatic aneurysms which sometimes 
develop in patients with pancreatitis may 
bleed with subsequent calcification of the 
resulting hematoma (Fig. 2) Pancreatic 
calcification can be observed in from 12 to 
20 per cent of all patients who develop 
pseudocysts as a complication of pancrea- 
titis.! Usually the pattern of calcification is 
similar to that seen in patients with un- 
complicated chronic pancreatitis (Fig. 3), 
but occasionally a rim of calcification out- 
lines the pseudocyst. 


HEREDITARY PANCREATITIS 


Hereditary pancreatitis is an autosomal 
dominant disorder characterized by recur- 
rent episodes of abdominal pain usually 
beginning in childhood and continuing 
despite all efforts at therapy. More than 
100 cases, representing members of over 20 
kindreds, have now been reported.’ No 
consistent anatomic abnormality of the 
pancreas, ducts or ampulla has been found 
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in the more than 40 patients who have 
undergone surgical exploration. 

Manv patients with hereditary pancrea- 
titis ultimately develop pancreatic cancer 
— fully 21 per cent of all deaths in patients 
with this disorder have resulted from pan- 
creatic malignancy. An even higher propor- 
tion of these individuals develops pancre- 
atic lithiasis. Thirteen of the 22 patients 
(sg per cent) studied by Lapev? had roent- 
genographically visible calcifications. The 
calcifications are tvpically rounded and are 
often larger than those found in other pan- 
creatic diseases (Fig. 4). This appearance 
may allow roentgenologic diagnosis, espe- 
cially in relatively young, nonalcoholic 
patients. 


HYPERPARATHYROIDISM 


It is now well accepted that pancreatitis 
may occur in association with hyperpara- 
thyroidism. The incidence of this occur- 
rence has been estimated to be from 6.5 to 
18.9 per cent? Although the exact mech- 





Fic. 3. Pancreatic pseudocyst. Typical pancreatic 
calcification indicates chronic pancreatitis and per- 
mits identification of retrogastric pseudocyst, 
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anism remains open to question, most 
authors agree that the former occurs as a 
result of the latter. This etiologic relation- 
ship is substantiated by numerous instances 
where parathyroidectomy was followed by 
remission of pancreatitis.!® 

Palovan e£ al? on the other hand, have 
suggested that hvperparathvroidism may 
represent the result rather than the cause 
of pancreatitis. Thev have demonstrated 
hyperplasia of the glucagon-producing al- 
pha cells within the islets of Langerhans of 
patients with chronic pancreatitis. Hvper- 
secretion of glucagon, in turn, appears to 
promote hypocalcemia and a reactive func- 
tional hyperparathyroidism with associated 
parathyroid hyperplasia. 

Regardless of the exact causal mecha. 
nism involved, about half the patients 
whose hyperparathyroidism is complicated 
by pancreatitis develop chronic disease and 
in these individuals pancreatic calcification 
Is frequently detected. This finding was 
noted in 4$ per cent of the 62 patients 
studied by Mixter e a/.* From published 
reports there is nothing unique about the 
pancreatic lithiasis present in hyperpara- 
thyroidism, but there is a very high inci- 
dence of associated nephrocalcinosis and 
nephrolithiasis in such cases. Renal calcifi- 
cation was present in 70 per cent of the 
patients reported by Ludwig and Chaykin” 
regardless of whether or not pancreatic 
calcification was present. Six patients with 
hyperparathyroidism and pancreatic calci. 
fication studied by Stobbe eż 47?* all had a 
significant degree of nephrocalcinosis. Since 
pancreatitis may develop before there is 
any overt evidence of hyperparathyroid- 
ism, it is incumbent upon radiologists to 
suggest the possibility of parathyroid 
disease whenever renal and pancreatic 
calcifications are found together. 


KWASHIORKOR 
(Protein Malnutrition) 

In underdeveloped nations of the world, 
pancreatic calcification is frequentlv asso- 
ciated with protein malnutrition. The pa- 
tients involved may develop histologic 
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are rounder and larger than those usually found in 
other pancreatic diseases. 


abnormalities of the pancreatic acinar cells 
in early childhood and often manifest pan- 
creatie lithiasis before reaching adulthood." 
Abdominal pain is a less prominent feature 
than in western patients; this is especially 
true in Indonesia where none of the pa- 
tients with pancreatic calcification had 
abdominal pain.” On the other hand, com- 
plications such as diabetes and steatorrhea 
are more common and tend to develop at 
an early age. In most African and Asian 
patients there has been no history of alco- 
holism, but in Uganda many patients with 
pancreatic calcification have had a history 
of heavy drinking superimposed on a back- 
ground of low protein nutrition.” 

The calcification present in such patients 
is roentgenographically similar to that seen 
in western patients with chronic alcohol. 
ism, but the historical and geographic 
factors involved should allow prompt 
diagnosis. 


CYSTIC FIBROSIS 


Pancreatic calcification is found at au- 
topsy in many patients with cystic fibrosis 
and occasionally such calcification may be 
apparent on abdominal roentgenograms. 
Reeves and Moran?! reported such calcifi- 
cation in a patient only 4 years old. Pa- 
tients with roentgenographicallv visible 
pancreatic calcification usually have fairly 
advanced pancreatic fibrosis associated 
with diabetes mellitus. The calcification is 
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ic. c. Cystic fibrosis. Roentgenogram from upper 
gastrointestinal barium examination reveals finely 
granular calcifications—mainly in the head of the 
pancreas. (Courtesy of Dr. Walter Berdon, New 
York, New York.) 


typically finely granular in appearance 
(Fig. 2); individual calculi are almost 1n- 
variably smaller than the fairly large de- 
posits which characterize hereditary pan- 
creatitis.? These 2 conditions account for 
the great majority of pediatric pancreatic 
lithiasis encountered in this country; thus, 
it is of some interest that the patterns of 
calcification are often roentgenographically 
distinct. In most instances, however, the 
diagnosis of cystic fibrosis will have been 
made before pancreatic calcification be- 
comes manifest. 


IDIOPATHIC PANCREATIC CALCIFICATION 


Most series of patients with roentgeno- 
graphically demonstrable pancreatic calci- 
fication include at least a few individuals in 
whom there have been no clinical manifes- 
tations of pancreatic disease.? The causes 
responsible for calcification in these pa- 
tients are not fully understood. McGeorge 
et al. have suggested that idiopathic pan- 
creatic calcification detected in adulthood 
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may result from subclinical cystic fibrosis in 
infancy, although this relationship does not 
appear to explain all cases. Certain alco- 
holics develop pancreatic lithiasis without 
other clinical evidence of pancreatitis; but, 
since the entity of “painless pancreatitis” 
is well established, these patients are pre- 
sumed to have pancreatitis despite their 
lack of symptoms. Stobbe and his associ- 
ates? recently studied histologic material 
from 22 patients with symptomless pan- 
creatic lithiasis (only 1 was an alcoholic). 
In each case the calculi were found “up- 
stream” from an area of nonspecific pan- 
creatic ductal obstruction. Pathologically, 
these patients had ductal dilatation, peri- 
ductal fibrosis, parenchymal atrophy and 
fatty replacement in the involved portions 
of the pancreas. These findings were felt to 
represent the effects of obstructive atrophy 
rather than chronic inflammation. 


PANCREATIC CALCIFICATION AND 
PANCREATIC CANCER 


There is an increased incidence of pan- 
creatic cancer in patients with chronic 
pancreatitis.?!? This relationship is true for 
alcoholic pancreatitis and, especially, for 
hereditary pancreatitis; one-fifth of ali 
deaths which have occurred in patients 
studied for the latter disorder have been 
due to pancreatic cancer.” The incidence of 
pancreatic cancer has been reported to be 
particularly high in patients with pan- 
creatic calcification. Paulino-Netto ef alt" 


present in over 95 per cent of all patients 
with roentgenologically demonstrable pan- 
creatic lithiasis. Thus, while the incidence 
of pancreatic cancer in patients with pan- 
creatic calcification is very significantly 
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higher than that for the general population, 
this roentgen finding should still be consid- 
ered an indicator of benign rather than 
malignant pancreatic disease. 

In those uncommon instances where 
pancreatic cancer and pancreatic lithiasis 
coexist, the calcium usually represents the 
effect of pre-existent pancreatitis and is 
diffusely present throughout the gland. In 
occasional instances, however, malignant 
pancreatic ductal obstruction has produced 
lithiasis restricted to that portion of the 
organ upstream from the obstruction.’ 

In one widely publicized instance, pan- 
creatic calculi secondary to chronic pan- 
creatitis were observed to disappear in a 
patient. who later developed pancreatic 
carcinoma.?? This same phenomenon (203 
disappearing calcification) has been noted 
in patients with chronic pancreatitis alone? 
and along the same lines, displacement of 
pre-existing calcification may define the 
growth of pseudocysts (Fig. 6).! 


TUMOR CALCIFICATION 


For all practical purposes, adenocarci- 
noma of the pancreas is not associated with 
tumor calcification. Actual tumor calcifica- 
tion. does occur, however, in approxi- 
mately 10 per cent of patients with cvst- 
adenoma or cystadenocarcinoma of the 
pancreas." In many instances the calcifica- 
tion found in such tumors is nonspecific in 
its roentgenographic appearance, but oc- 
casionally a radiating “sunburst” pattern 
is present? This configuration correlates 
with gross pathologic findings where cystic 
spaces are seen to separate spoke-like 
stromal elements which radiate from a 
central nidus. When such calcification is 
observed, a specific plain film roentgeno- 
graphic diagnosis can be made (Fig. 7 


A and B). D 
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Frc. 6. Pancreatic pseudocyst. Anteroposterior tomo- 
gram reveals displacementof pre-existing pancreat- 
ic calcification (arrows) by rounded, noncalcified, 
space-occupying lesion. The cvstic nature of the 
lesion was revealed by ultrasonography and con- 
firmed at surgery. 


SUMMARY 


Roentgenologically demonstrable pan- 
creatic lithiasis may occur in a number of 


Hereditary pancreatitis may be suspected 
roentgenologically when large, unusually 
rounded pancreatic calculi are demon. 


cases. 
When pancreatic lithiasis occurs in asso- 
ciation with nephrocalcinosis, AY perpara- 
thyroidism should be suspected and the 
appropriate chemical studies performed. 
A few patients with advanced Cystic 


fibrosis and diabetes mellitus have roent. 


genologically evident pancreatic calcifica. 
tion. 

In underdeveloped nations, pancreatic 
calcification is frequently observed in asso- 
ciation with protein malnutrition; whether 
such calcification occurs in impoverished 














biG.7 , Cystadenocarcinoma. (4) Typical “sunburst” 
dd of calcification in the head of the pancreas. 
(B) Roentgenogram of surgical specimen accentu- 
ates the pattern of calcification. 


sections of the United States 1s not known. 

From 2 to 4 per cent of all American 
patients with pancreatic c calcification have 
coexisting pancreatic carcinoma; it appears 
that alcoholism and chronic pancreatitis in 
some way predispose to development of 
pancreatic malignancy. When calcification 
occurs together with pancre eatic cancer, it 
usually indicates pre-existing pancre eatitis. 
Occasionally it is present only proximal to 
a tumor which has occluded the pancreatic 
duct and these patients may not have had 
any previous pancreatitis. 

Actual tumor calcification may occur in 
cystadenoma and cystadenocarcinomas. In 
some of these cases a radiating spoke-like 
pattern allows preoperative diagnosis. 

Cavernous lymphangioma is another neo- 
ed in which the pattern of calcification 

may be characteristic. 

In occasional instances pancreatic lithi- 
asis occurs in patients without any clinical 
evidence of pancreatic disease. Such pa- 
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tients usually have nonspecific pancreatic 
ductal stenosis with formation of calculi 
upstream from the site of obstruction. 


J. T. Ferrucci, Jr., M.D. 

Department of Radiology 

Harvard Medical School and M: assachusetts 
General Hospital 

Boston, Massachusetts 02114 
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OF DOGS AND FROGS AND CHOLECYSTOKININ 


H IPPOCRATES believed that black 
bile was associated with melancholy; 
and some hospital medical audit commit- 
tees feel that cholecystectomy in the ab- 
sence of stones is suspect. Both opinions are 
probably wrong, but each is backed by the 
weight of considerable, although not neces- 
sarily similar, authority. Hippocrates’ opin- 
ion may rest with him; but work is now 
being done to permit accurate preoperative 
diagnosis of chronic acalculous cholecystitis 
and thus to alleviate another source of sig- 
nificant, though undramatic, disease. 
Recently, Nathan e al., by using chole- 
cystokinin cholecystography, have detailed 


steps in identifying patients with chronic 


cholecystitis, subsequently proved surgi- 
cally, in whom the usual cholecystogram 
was norma]. 

In 1928 Ivy and Oldberg? identified a 
hormone, cholecystokinin, elaborated by 
the duodenal mucosa, which produces con- 
traction of the gallbladder in dogs. This 
hormone was found to be active in humans 
as well, and within 2 vears of its discovery 
the clinical use of cholecystokinin in man 
was reported by Ivy, Drewyer, and Orn- 
doff the latter one of the founders of the 
Radiological Society of North America. 
Unfortunately, the material then available 


* NATHAN, M. H., Newman, A., Murray, D. J., 
and Camponovo, R. Cholecystokinin cholecystog- 
raphy. Am. J. RoeNTGENOL., Rap. TugRAPY & Nv. 
CLEAR MED., 1970, 770, 240-251, 

* Ivy, A. C., and Otppera, E. A hormone mecha. 
nism for gallbladder contraction and evacuation. 
Am. F. Physiol, 1928, 86, 599-61 2. 

? Ivy, A. C., Drewyver, G. E., and OnNporr, B. H, 
The effect of cholecystokinin'on'the human gall blad- 
der. Endocrinology, 1930, 74, 343-348. 


led to undesirable side effects. The stan- 
dards of pharmacologic activity were es. 
tablished in relation to the response of the 
biliary tract of the dog, and this activity is 
expressed in Ivy dog units. 

Workers in Sweden, and particularly 
Jorpes and Mutt,! have purified cholecysto- 
kinin, and have produced a material much 
more concentrated. This purified cholecys- 
tokinin has few and mild side effects. Much 
of what was used clinically has come from 
Jorpes and Mutt,’ and more than 2 $0,000 
doses have been administered without un. 
toward effect. 

In 1967 it was found that a methanol ex. 
tract of the skin of an Australian tree frog, 
Hyla caerulea, has a much more vi gorous 
effect on the gallbladder than cholecvsto- 
kinin itself? Cholecystokinin is a linear 
polypeptide containing 33 amino acids. 
Caerulean, the frog skin extract, is a poly- 
peptide of to amino acids, and has the same 
carboxyl terminal as cholecystokinin. On 
analysis, it appears that a heptapeptide 
fraction of the cholecystokinin molecule 
and a heptapeptide fraction of the caeru. 
lean are almost identical. Further, the 
pharmacologic action on the gallbladder 
and small intestine appears to reside in this 
fraction, or in a similar octapeptide frac- 
tion, also ending in a carboxyl radical. 

This octapeptide fraction has been re. 
cently synthesized by Ondetti and his co 


* Jorres, J. E., and Murr, V. The gastrointestinal 
hormones, secretin and cholecystokinin-pancreoz y- 
min. Ann. Int. Med., 1961, $5, 395—405. 

5 Erspamer, V., BERTACCINI, G., DE Caro, G., 
Enpean, R., and InricciaTong, M. Pharmacologic 
actions of caerulein. Experientia, 1967, 23, 702—703. 
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workers.) The relative activity can now be 
measured in weight instead of the previ- 
ously used Ivy dog units. The pharmaco- 
logic effect of 100 dog units is represented 
by 4 milligrams of pure cholecystokinin, 
and 33 nanograms of either the purified 
frog skin extract or the synthetic octa- 
»eptide. 

The phvsiologic activity of cholecvsto- 
kinin and its synthetic portions 1s compli- 
cated but forms the basis for its use. Injec- 
tion of the substance is followed within 
minutes bv contraction of the gallbladder 
and simultaneous relaxation of the sphinc- 
ter of Oddi. Increase in the tonus of the 
pvloric sphincter occurs, the oral half of 
the duodenum relaxes, and the aboral half 
develops increase in tonicity, with in- 
creased peristaltic activity. Subsequently, 
the remainder of the small intestine also 
shows increased peristalsis, with consider- 
able shortening of the transit time to the 
cecum. Although the onset of effect is rapid, 
and peak activity occurs within 1 5 minutes, 
the stimulus persists for about 90 minutes, 
depending on the dose. There are additional 
effects on gastric secretion, and these vary 
according to whether gastrin or histamine Is 
present. 

Cholecystokinin has been used in clinical 
medicine to improve barium studies of the 
small intestine.’ After barium administered 
by mouth has reached the aboral half of the 
duodenum, injection of 33 nanograms of 
cholecystokinin per kilogram of body 
weight permits examination of the entire 
small intestine in a period of about 20 
minutes. Because of the effect on the py- 
loric sphincter and the paradoxical effect on 
the oral half of the duodenum, it is neces- 
sary to withold the stimulus until the meal 


€OxpErr, M. A, PLescec, J., Saso, E. F, 
SuggHaN, J. T., and WILLIAMS, N. Synthesis of 
cholec ystokinin-pancreoz ymin. I. C-terminal dodeca- 
peptide. Y. Am. Chem. Soc., 1970, 92, 195-199. 

1 Hepner, P., and RorsMan, G. Acceleration of 
the barium meal through the small intestine by the 
C.terminal octapeptide of cholecystokinin. Am. J. 
RoENTGENOL., Rap. THERAPY & - (CCcLEAR. MED, 
1972, 176, 245-248. 
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boral duodenum. It 
Beneventano” 


study 

examination. This meth 

tional value in investigating otherwise un- 
explained prolongation of transit time. 

A possibly more significant use is that 
reported by Nathan ef al. in the examina- 
tion of the gallbladder. In patients who 
have shown normal function and appear- 
ance of the gallbladder by previous routine 
cholecystography, these radiologists have 
been able to make a roentgenographic diag- 
nosis of chronic cholecystitis, by noting the 
response of the opacified gallbladder to ine 
jection of cholecvstokinin. Further, thev 
were able to identify those patients who 
would be relieved of symptoms after chole- 
cvstectomy. Their report presents 14! pe 
tients and an equal number of controls. Of 
79 with abnormal cholecvstokinin chole- 
cvstograms, 77 were pro ved to have chronic 
cholecvstitis at operation. This pathologic 
material was reviewed by 2 pathologists. 

been followed 
hs. It ts 
re 


ME 


a 


tion of abnormal cho 

togram, abnormal histology, and € 

cure seems convincing as to the value ot 
their method. 

Other physicians have used the cholecys- 
tokinin cholecvstogram for demonstration 
of small stones, not otherwise visible, and 
for visualization of the cystic and common 
ducts during conventional cholangiography, 
thus decreasing the need for additional pre 
operative cholangiography. 

The side effects of the injection are few. 
Occasionally, nausea occurs for a few 
minutes after injection. At times, there is 
intestinal cramping, due to the effect on the 


small intestine. 


8 Parker, J. G., and BENEvENTANO, qu us BYES 
celeration of small bowel contrast study by cholecys- 


tokinin. Gastroenterology, 197°, 58, 679-084. 
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It has been found that injection of cho. 
lecystokinin after administration of food at 
the usual meal time induces unusual somno. 
lence in the cat.” Cholecystokinin is released 
from the duodenum when the latter IS 
stimulated by the presence of fat in its 

? Fara, J. W., RusixsTEIN, E. H., and Sonnen. 
SCHEIN, R. R. Visceral and behavioral responses to 
intraduodenal fat. Science, 1969, 766, 110-111. 
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lumen. This release of cholecystokinin may 
account for 2 well known, but not entirely 
laudable responses: the drowsiness of the 
medical student at his first after-lunch lec- 
ture; and the occasional somnolence which 
greets the after-dinner speaker. Both re- 
sponses are probably potentiated by large 
amounts of natural cholecystokinin. 
E. FREDERICK Lane, M.D. 
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RD LELAND JENKINSON, 
892-1972 


DWARD L. Jenkinson died early Sun- 
day morning, July 30, in St. Marv's 
Hospital, Rhinelander, Wisconsin, the town 
of his birth, at the age of 8o years. Although 
in the last ten vears of his life Dr. Jenkinson 
as plagued with several illnesses neces- 
sitating surgery, the immediate cause of 
death was cerebral hemorrhage. 

Dr. Jenkinson was born in R inelander 
on February 25, 1892, but his parents 
moved to Minocqua when he was at an 
early age. There he owned a home since 


925. Following graduation from Minocc 
Jigh School he attended Marquette the 
St. Louis University, where he graduated 
with a B.S. degree in 1910 and M.D. det 
in 1g15. He interned at Alexian Brothe 
and St. Luke's Hospitals in St. Louis, 1 
tg1s. He then returned to Minocqua tor 
short time, assisting the : 

in his practice, tollowed by an app er 
to the medical staff at St. Luke 

^hicago, in 1916, and rapidly 


Xirector of the Department o 
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Following 18 months of military service 
in World War I, A.E.F., with advancement 
to Major, Dr. Jenkinson married Margaret 
Parkinson in 1919, a graduate nurse at St. 
Luke's, who died in 1945. To them was born 
a daughter, Carol, wife of a physician, Dr. 
James Bolger, Waukesha, Wisconsin. In 
1948 he married Helen Welch Snapp, a de- 
voted and faithful wife and companion who 
ably supported him in illness. Both Mar- 
garet and Helen shared in full measures the 
honors and contributions of their husband. 

Early in his distinguished career Dr. 
Jenkinson became interested in academic 
and organized medicine, particularly radiol- 
ogy. His dedication, activities and untiring 
efforts are well known and will be long re- 
membered. His professional and academic 
activities involved St. Luke’s Hospital and 
Northwestern University Medical School 
from 1920 to retirement in 1958. He was 
appointed to the Northwestern faculty as 
an Instructor in 1920, and successively ad. 
vanced through the ranks to Professor in 
1947, Chairman of the Department from 


vice his dedicated activities were in the 
areas of improved undergraduate teaching 
and residency training. 

"Jenk," as he was affectionately known 
among his colleagues and friends, was a 
member of many societies—local, state and 
national, He held many important posi- 
tions. The following are some that char- 
acterize his distinguished career. 

In 1921 “Jenk” became a member of the 
American Roentgen Ray Society, served as 
Vice President in 1927, Treasurer 1932- 
1937, President in 1939, and Life Member 
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in 1958. He received the Caldwell Gold 
Medal and delivered the Caldwell Lec. 
ture, "Pyloric Antrum of the Stomach” in 
1954. As President he initiated the signifi- 
cant Refresher Courses at the Annual 
Meetings. 

He was one of the founders of the Ameri- 
can Board of Radiology in 1932, a member 
of the first Board of Trustees in 1933, and 
served until 1960, the longest period of 
service of any Trustee. All other founders 
and first Trustees preceded him in death. 
He served as President from 1946-1948. 
The dedication and devoted efforts of Ed 
Jenkinson in the formation and services 
over a period of 27 years to the American 
Board of Radiology represent a truly re- 
markable contribution to radiology. 

Membership and activities in other 
societies: include— Fellow and Past-Presi- 
dent, Chicago Roentgen Society; Fellow of 
the Institute of Medicine of Chicago; for 
many years active in the Section of Radi- 
ology of the A.M.A.; Member R.S^ AL: 
Honorary Member of the Mexican Radio- 
logical Society and the Minnesota Radio- 
logical Society; Emeritus Fellow, Past- 
Treasurer, Past-Member of the Board of 
Chancellors of the American College of 
Radiology. He was listed in Who's Who in 
America for many years. 

Ed Jenkinson’s interest in medicine, 
particularly radiology, was contagious, with 
one brother a radiologist, two brothers 
in the commercial areas of radiology, his 
daughter the wife of a physician, and a 
grandson in medical school at Northwest. 
ern, 

After his retirement, partially due to 
health problems, and possibly too early as 
he had much to contribute, "Jenk" spent 
the summers in Wisconsin and the winters 
in Florida. He became active in local affairs 
at Minocqua, Wisconsin, as a member of 
the American Legion Post, Masonic Lodge 
and as founder and Past-President of the 
Minocqua Township Improvement Asso- 
ciation. He is survived by his wife, Helen; 
one daughter, Mrs. James (Carol) Bolger; 
three brothers, Dr. David, a radiologist in 
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KENNETH EDW: 
19 


ITH the deathof Dr. Kenneth Edward 

Hodge on October 1, 1 972 after a long 
and disabling illness, many of us lost 
cherished friend and colleague and Mc. 
Master University and the Hamilton Civic 
Hospitals an exception ally skilled and com- 
petent academic radiologist, teacher and 


administrator. 


FEBRUA RY, 1973 


He 
Tunbridge Wells, K ent, England and re. 
ceived his premedical and medical educa. 
tion at Guys Hospital Medical School ; 
London, England, where he graduated with 
an M.B. and B.S. in 1 947. He served as a 
House Surgeon and House Ph ysician at the 
Kent and Sussex H ospital and at the Chase 


was born on December 7x 1931, 18 


y 
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Farm Hospital in England from 1947 to 
1949, when he returned to Guys Hospital 
for postgraduate training in Radiology. He 
served as a Junior Registrar at Guys Hos- 
pital and then as a. Registrar at the Rad- 
cliffe Infirmary Department of Radiology, 
Oxford, England, from 1949 to 1951 and 
received the D.M.R.D. (London) in 1950. 
In 1952, Prof. J. F. Brailsford, at the Uni- 
versity of Birmingham, England, arranged 
for him a Radiological Fellowship to travel 
to the United States, which initially took 
him to Dallas, Texas to work under Dr. 
J. R. Maxfield, Jr. During the course of his 
travels and studies, Dr. Hodge first came to 
Toronto in 1953 and decided to make his 
home in Canada. He joined the Department 
of Radiology, of the University of Toronto 
as a Senior Resident in 1953. During the 
same vear he was certified in Diagnostic 
Radiology by the Royal College of Physi- 
cians and Surgeons of Canada, and obtained 
the Fellowship of the Royal College of 
Physicians and Surgeons in 1955. In 1954 
he became an assistant radiologist at the 
Toronto General Hospital and a Clinical 


Teacher of Radiology at the University of 
Toronto. In 1956 he became First Assistant 
to the Director of the Department of Radi- 
ology, Hospital for Sick Children and As- 
sistant Professor of Radiology at the Uni- 
versity of Toronto. In 1957 he was ap- 


pointed Chief Radiologist, Sunnybrook 
Hospital, Toronto, where he remained until 
1960. In 1961, he moved to Hamilton, 
Ontario, and became Director of the De- 
partment of Radiology at the Henderson 
General Hospital, Hamilton. At the same 
time he joined the ranks of the Faculty of 
the new medical school at McMaster Uni- 
versity as Associate Clinical Professor of 
Diagnostic Radiology, and held these posi- 
tions until the time of his death. 

Dr. Hodge spared no time or effort in the 
struggle to develop the Radiological De- 
partments with which he was associated. 
Under his leadership, organizations and 
installations to meet advanced and modern 
radiological needs were emphasized. His 
keen interest in Obstetrical Radiology Is 
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reflected in his publications. Since 1967 he 
pioneered the introduction of Ultrasound in 
Obstetrical Radiology at McMaster Uni- 
versity and at the Hamilton Civic Hospi- 
tals and did extensive work to improve 
equipment, methods and accuracy Of exe 
aminations. His efforts were eventually 
interrupted by his long and unfortunate 
illness. Even then, he continued his work 
up to the time of his death. 

Dr. Hodge was a gifted and dedicated 
teacher. Beyond his academic appoint- 
ments he wasactive asa faculty lecturer of 
the Section of Instructions of the American 
Roentgen Ray Society, where he served in 
1956, 1957 and 1958. He served as a lec- 
turer at the Annual Pre-Fellowship re- 
fresher courses of the Faculty of Medicine 
of the Universitv of Toronto and was much 
sought after as a guest lecturer at the local 
medical societies. Since 1967, Dr. Hodge 
materially contributed to the establishment 
of an entirely new medical curriculum at 
the new Medical School at McMaster 
University. 

Dr. Hodge was a Fellow of the Royal 
College of Physicians and Surgeons of 
Canada; a member of the Canadian Asso- 
ciation of Radiologists and of the American 
Roentgen Ray Society to which he was 
elected in October of 1958. He was a mem- 
ber of the British Institute of Radiology: 
the Toronto Radiological Society; a mem- 
ber of the Canadian Medical Association; 
Ontario Medical Association; the British 
Medical Association and was active in the 
Hamilton Academy of Medicine. During 
the years preceding his death, he Joined the 
American Institute of Ultrasonics in Medi- 
cine, in which he took particular interest. 

From 1940 to 1941, Dr. Hodge served in 
the R. A. F. and sustained injuries during 
wartime service, which in later years led to 
his disabling and terminal illness. From 
1953 to 1960 he served with the RCAF. 
Auxiliary as a Squadron Leader. 

Dr. Hodge was an energetic sportsman 
during his active years. In his leisure time 
he was an expert and successtul sailor who 
was keenly interested in keelboat racing 
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and also an excellent pilot and much inter- 
ested in light plane flying. 

In 1955 he was married to Annamarie 
Bakker. He was devoted to his family and 
it is characteristic that he listed the bring- 
ing up of his three boys as one of his fa- 
vorite hobbies. He is survived by his wife 
and three sons, Derek, Hans and Robert. 

We who knew him well, remember him 
for his enthusiasm, for his energy and for 
his unique and refreshing sense of humor, 
and all his colleagues will remember him for 
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his efforts in the practice of high principles 
and ethics of radiology, as a devoted 
teacher and as a man of dedicated interest 
in his specialty. 

Dr. Hodge's many friends and associates 
join in offering condolences to his familv. 


H. O. STOLBERG, M.D., F.R.C.P.(C) 


Department of Diagnostic Radiology 
Hamilton Civic Hospital 

237 Barton Street, East 

Hamilton 21, Ontario 

Canada 
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NEW OFFICERS OF THE RADIOLOGICAL 
SOCIETY OF NORTH AMERICA 

At the Fifty-eighth Annual Meeting of 
the Radiological Society of North America 
held November 26-December 1, 1972 at the 
Palmer House in Chicago, Illinois, the fol- 
lowing officers were elected: President, 
David S. Carroll, M.D., Memphis, Tennes- 
see; President-Elect, Robert D. Wise, M.D., 
Boston, Massachusetts; First Fice-Presi- 
dent, John C. Bennett, M.D., San Fran- 
cisco, California; Second Vice-President, 
William T. Moss, M.D., Wilmette, Illinois; 
Third Vice-President, Robert B. Quattel- 
baum, M.D., Valdosta, Georgia; Secretary, 
Hiller L. Baker, Jr, M.D., Rochester, 
Minnesota; Treasurer, Harold O. Wyckoff, 
Ph.D., Rockville, Maryland; and His- 
torian, Howard P. Doub, M.D., Detroit, 
Michigan. 

The Chairman of the Board of Directors 1s 
John W. Beeler, M.D., Indianapolis, In- 
diana. 

The Gold Medal of the Society was 
awarded to Harold G. Jacobson, M.D., 
New York, New York; and Lucy Frank 
Squire, M.D., New York, New York. 

The Fifty-ninth Annual Meeting of the 
Society will be held at the Palmer House in 


Chicago, Illinois, November 25-30, 1973- 


FIFTIETH ANNIVERSARY OF THE CLEVE- 
LAND RADIOLOGICAL SOCIETY 

'The Cleveland Radiological Society an- 
nounces that it will celebrate the soth 
anniversary of its founding with a meeting 
on the afternoon of Saturday, March 24, 
1973. The speakers for the meeting will be 
Dr. Sidney Nelson, Dr. William Martel and 
Dr. Morris Simon. There will be a banquet 
that evening which will be addressed by 
Dr. Simon. 

It is believed that this society is one of 
the oldest local radiology groups'in the 
country. Former members who once prac- 
ticed in Cleveland are cordially invited to 
return for the meeting. 


Further information can be obtained 
from the Co-chairmen, Dr. Fred Rose, Uni 
versitv Hospitals, or Dr. George Krause, 
Mt. Sinai Hospital, Cleveland, Ohio 44106. 


A "Postgraduate Course in Radiology," 
presented by the Department of Radiology, 
University of Arizona College of Medicine, 
Tucson, Arizona; with a Distinguished In- 
ternational Guest Faculty, organized by M. 
Paul Capp, M.D., University of Arizona, 
P. Ruben Koehler, M.D., University of 
Utah, and Manuel Viamonte, Jr, M.D., 
University of Miami, will be held March 
3-5 (noon), 1973, Just before the 4th In- 
ternational Congress of Lymphology, al- 


For further information please write to 
M. Paul Capp, M.D., Professor and Chair- 
man, Department of Radiology, College of 
Medicine, The University of Arizona, Ari- 
zona Medical Center, Tucson, Arizona 
85724. 


SEMICONDUCTOR DETECTORS 
IN MEDICINE 

A symposium to highlight the growing 
applications of semiconductor detectors in 
clinical and investigative medicine will be 
held at Hyatt House, Union Square, San 
Francisco, California, March 8-9, 1973. 

A distinguished Guest Faculty of 15 
authorities will participate. 

For information please write to Leon 
Kaufman, Ph.D., or David C. Price, M.D., 
Department of Radiology, University af 
California, San Francisco, California 94122. 


AMERICAN CANCER SOCIETY'S 
NATIONAL CONFERENCE ON 
UROLOGIC CANCER 

The American Cancer Society will hold 
the National Conference on Urologic Can- 
cer at the Shoreham Hotel, Washington, 
D.C., March 29-31, 1973. 
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The objective of this conference is to 
summarize the present knowledge in the 
field of urologic neoplasms for an interdis- 
ciplinary audience including the general 
practitioner, internist, surgeon, pediatri- 
clan, radiologist and urologist. 

The sessions are open to all members of 
the medical and related professions. Ad- 
vance registration is requested. 

The Conference is being held in coopera- 
tion with the American Urological Associa- 
tion, American College of Surgeons, Ameri- 
can Society of Therapeutic Radiologists, 
and American Academy of Pediatrics. 

Programs, advance registration cards 
and hotel reservation cards may be ob- 
tained from the Divisions of the American 
Cancer Society or from: Sidney L. Arje, 
M.D., National Conference on Urologic 
Cancer, c/o American Cancer Society, 219 
East 42nd Street, New York, New York 
10017, 


POSTGRADUATE COURSE ON GI TRACT 


The Department of Radiology, Cornell 
University Medical College, will give a 


“Postgraduate Course on GI Tract,” April 
12, 1973, at the Memorial Hospital Audi- 
torium, 424 East 68th Street, New York, 
New York. 
The Cornell University Medical College 
and The New York Hospital--Cornell Medi- 
cal Center Faculty for this course will con- 


sist of Drs. John A. Evans, Norman B. 
Javitt, David C. Levin, Morton A. Meyers, 
Zuheir Mujahed, D. Gordon Potts, Jeffrey 
Rothman, George Stassa, Harry L. Stein, 
Robin C. Watson, Joseph P. Whalen, and 
Patricia Winchester. 

The Guest Faculty will include Drs. 
Stanley Baum, Arthur R. Clemett, Henry 
Colcher, Shelby Galloway, Heisaburo Ichi- 
kawa from Tokyo, Japan, Mansho T. 
Khilnani, Richard Marshak, Maurice M. 
Reeder, Ralph Schlaeger, Solomon S. 
Schwartz, Hiromi Shinva, William B. Sea- 
man, Jack A. Vennes and Bernard Wolf. 

For application for enrollment please 
write to: John A. Evans, M.D., Depart- 
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ment of Radiology, Cornell University 
Medical College, 1300 York Avenue, New 
York, New York 10021. 


WORKSHOP IN RENAL RADIOLOGY 


The Department of Diagnostic Roent- 
genology of the Mayo Clinic is sponsoring a 
“Workshop in Renal Radiology” on May 
16-18, 1973. 

Emphasis will be centered on techniques 
of urography and the practical radiologic 
approach to renal disease. Attendance will 
be limited to 30. 

The visiting faculty will include C. J. 
Hodson, M.D., Anthony F. Lalli, M.D., 
and David M. Witten, M.D. Members of 
the Mayo Clinic staff will also participate. 

Further information and applications 
may be obtained by writing: Continuing 
Education —Workshops in Radiology, De- 
partment of Diagnostic Roentgenology, 
Mayo Clinic, Rochester, Minnesota 54901. 


POSTGRADUATE COURSE ON RADIOLOGY 
OF THE GASTROINTESTINAL TRACT 
AND URINARY TRACT 

The Department of Radiologv, State 
University of New York, Downstate Medi- 
cal Center will sponsor a "Postgraduate 
Course on the Radiology of the Gastroin- 
testinal Tract and Urinary Tract," May 
28th to June ist, 1973. 

The material will be presented both in 
seminar format, with a maximum of 12 
registrants participating with individual 
faculty members, and in classical lecture 
format. The faculty will include: J. Becker, 
W. Berdon, E. Boijsen, S. Boley, M. Bos- 
niak, A. R. Clemett, J. Farman, E. Fried- 
man, C. J. Hodson, M. Khilnani, A. Lalli, 
E. McNally, P. E. S. Palmer, C. Plimpton, 
J. Rabinowitz, T. Robinson, S. Schwartz, 
H. Spiro, K. Waterhouse and D. Witten. 

For further information please contact: 
Department of Radiology, State University 
of New York, Downstate Medical Center, 
450 Clarkson Avenue, Brooklyn, New York 
11203. 
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SYMPOSIUM ON RECENT ADVANCES IN 
DIAGNOSTIC RADIOLOGY AND 
NUCLEAR MEDICINE 


The First Annual "Symposium on Re- 
cent Advances in Diagnostic Radiology 
and Nuclear Medicine," sponsored by the 


Department of Radiology of The Johns 
Hopkins Medical Institutions, will be held 
at the Turner Auditorium of The Johns 


Alexander, S. Baum, D. Davis, R. Mar- 
shak, G. Potter, and E. Theros. 

For further information please contact 
Dr. Frederick P. Stitik, Department of Ra- 
diologv, The Johns Hopkins Hospital, 
Baltimore, Maryland 21205. 


NATIONAL ACADEMY OF SCIENCES 


A National Academv of Sciences advi- 
sory committee report, analyzing current 
scientific knowledge of health risks from 
ionizing radiation exposure, was made pub- 
lic by the Environmental Protection Agency 
(EPA). The report is called “The Effects on 
Populations of Exposure to Low Levels of 
Ionizing Radiation." 

The report presents: analyses of ionizing 
radiation sources and population exposures 
to those sources; the modes by which ra- 
dioactive materials are transported in the 
environment and their effects; the genetic 
effects of ionizing radiation; the effects of 
ionizing radiation on human growth and 
development; and the somatic effects of 
ionizing radiation. 

Preparation of the report was started 
under the guidance of the Federal Radia- 
tion Council, whose function was trans- 
ferred to the Environmental Protection 
Agency in December 1970. The cost of pre- 
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Welfare. 

Copies of the report are available for 
public viewing in Room 611, 1835 ÑK 
Street, N.W., Washington, D. C. Additional 
copies of the report have been available 
since early December, 1972. Single copies 
may be obtained upon request to the Public 
Inquiries Branch, Office of Public Affairs, 
Environmental Protection Agency, Room 
206, Waterside Mall, Washington, D. C. 
20460. Additional copies may be purchased 
from the Superintendent of Documents, 
U.S. Government Printing Office, Washing- 
ton, D. C. 20401. 


INTER-AMERICAN COLLEGE 
OF RADIOLOGY 

The President of the Inter-American 
College of Radiology, Dr. Miguel Dao, of 
Caracas, Venezuela, announces the crea- 
tion of 3 annual prizes to be awarded by 
the Inter-American College. One prize is of 
$1000.00 and 2 prizes of $500.00 each. 

The prizes will be awarded for: (1) the 
best work on research in Radiodiagnosis: 
(2) the best work on Radiotherapy and Nu- 
clear Medicine; and (3) the most original 
work containing research and procedures 
in Radiodiagnosis of the Biliary Tract. 

‘Only members of the Inter- American 
College of Radiology may participate in 
the contest. The papers submitted will be 
published in the Revista Interamericana de 
Radiologia, which is the official organ of the 
Inter-American College of Radiology. 

Further details in reference to the con- 
test may be obtained directly from: Dr. 
Miguel Dao, President, Inter-American 
College of Radiology, Apartado Postal 
14213, Candelaria Caracas, Venezuela, 5.5. 
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Tug Raprotocicat Ciinics or NORTH AMERICA. 
December, 1972, Volume X, No. 3. Symposium on 
Chronic Renal Disease and Uremia. Guest Editors, 
Marvin Haskin, M.D., and George Teplick, M.D. 
Cloth, Pp. 184, with many illustrations. W. B. 
Saunders Company, West Washington Square, 
Philadelphia, Pa. 19105, 1972. 

A Concise Texrsoox or RADIOTHERAPY. By 
Priscilla Barnes, M.B., B.S., D.M.R.T., C.R.C.P. 
(C), and David Rees, M.Sc., A.F.I.M.A,, F.Inst.P. 
Cloth. Pp. 384, with 86 figures. Price, $22.00. J. B. 
Lippincott Company, East Washington Square, 
Philadelphia, Pa. 19105, 1972. 

HRaprorERAPIA GiNECOLOGICA. By Mario Lenzi, 
Direttore, and Renato Bergonzini, Aiuto univer- 
sitario, Istituto de Radiologia dell'Università di 
Modena. Cloth. Pp. 282, with many figures. 
Edizioni Minerva Medica, 1972. 

PROTECTION aGAINST Ionizing Rapiations. A Sur- 
vey of Current World Legislation. Paper. Pp. 328. 
World Health Organization, Geneva. In U.S.A., 
The American Public Health Association, Inc., 
1015 Eighteenth Street, N.W., Washington, D. C. 
20036, 1972. 

Dynamic Aspects or Brain Scanninc. By Jyoji 


Handa, M.D., Instructor, Department of Neuro- 
surgery, Kyoto University Medical School, Kyoto, 
Japan. Cloth. Pp. 169, with 136 figures. Price, 
$22.50. University Park Press, Chamber of Com- 
merce Building, Baltimore, Md. 21202, 1972. 

Current Conceprs ix Rapiorocv. Edited by E. 
James Potchen, M.D., Professor, Department of 
Radiology, and Chief, Diagnostic Radiology, 
Mallinckrodt Institute of Radiology, Washington 
University School of Medicine, St. Louis, Mo. 
Cloth. Pp. 346, with so2 illustrations. Price, 
$24.74. C. V. Mosby Company, 11830 Westline 
Industrial Drive, St. Louis, Mo. 63141, 1972. 

Pepiarric NEURORADIOLOGY. By Anthony J. Rai- 
mondi, M.D., Professor and Chairman of Neuro- 
surgery and Professor of Anatomy, Northwestern 
University Medical School; Chairman of Neuro- 
surgery, Children’s Memorial Hospital, Chicago, 
Hl. Cloth. Pp. 716, with 988 figures. Price, $45.00. 
W. B. Saunders Company, West Washington 
Square, Philadelphia, Pa. 19102, 1972. 

ARCHIVES FRANÇAISES DES MALADIES DE l'ArpAREIL 
Dicestrr. Ninth International Congress of Gas- 
troenterology, Paris, July 5—12, 1972. Paper. Pp. 
413. Masson & Cie, 120 Boulevard Saint-Germain, 
Paris, 1972. 
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SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


American RoentTGEN Ray SOCIETY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Queen Elizabeth 
Hotel, Montreal, P. Q., Canada, September 25-28, 1973. 

American RADIUM SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025. An- 
nual Meeting: Broadmoor Hotel, Colorado Springs, 
Colorado, April 22-26, 1973. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. Hillier L, Baker, Jr., Mayo Clinic, Roch- 
ester, Minn. £$901. Annual Meeting: Palmer House, 
Chicago, Hl., November 25-30, 1973. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: San Fran- 
cisco, Calif., April 2-7, 1973. 

SECTION on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: New York, N. Y., June 24-28, 1973. 

American Boarp or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. 55901. 

Oral examinations will be held in the following cities 
during the next year: Chicago, IIL, June 4-8, 1973, Mar- 
nott Motor Hotel; and Dallas, Tex., Dec. 3-7, 1973, 
Statler Hilton Hotel. 

Written examinations are scheduled in 13 large centers. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1973 was September 30, 1972. 

American Boarn or NucLEAR MEDICINE, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
ot Nuclear Medicine. 

Chairman, Dr. Merrill A. Bender, Suite 2402, 211 E. 
43rd St., New York, N. Y. 10017. 

Examination for certification in the Specialty of Nu- 
clear Medicine will be given April 7, 1973. The deadline 
for filing application forms was January 1, 1973. 

AMERICAN ASSOCIATION OF PHYSICISTS IN MEDICINE 
Secretary, D. John Wright, Ph.D., Department of Ra. 
diology, Temple Univ. Health Sciences Center, Phila. 
delphia, Pa. 19140. Annual Meeting in San Diego, Calif., 
July 29-Aug. 3, 1973- 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Herman D. Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. o2114. 
Annual Meeting. 

AMERICAN INSTITUTE OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 5 56 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
got Twenty-third St., N. W., Washington, D. C. 20037. 
Annual Meeting, Boston, Mass., April 26-28, 1973. 

THIRTEENTH INTERNATIONAL CONGRESS OF RADIOLOGY 
President-Elect, Dr. Juan Gómez Lopez. Secretar Gen- 
eral, Dr. José Bonmati, Lagasca, 27 Madrid 1, España. 
Meeting: Madrid, Spain, Oct. 15-20, 1973. 


INTERNATIONAL Society or RADIOLOGY 
Hon. Secretary-Treasurer, Prof. Eric Samuel, Radiologist- 
in-Charge, The Royal Infirmary, Edinburgh EH; 
9Y-W, Scotland. 

ELEVENTH ÍNTER-AMERICAN Concress or RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colorado 80907. Meeting: Bogotá, 
Colombia in 1975. 

INTER-AMERICAN COLLEGE OF RADIOLOGY 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 

Secretary General, Dr. Rubén Merenfeld, Instituto 
Diagnóstico, Apartado Postal 14213, Candelaria, Cara- 
cas, Venezuela, S.A. Meeting: Bogotá, Colombia in 1975. 

THIRD CONGRESS OF THE EUROPEAN ASSOCIATION OF 
RADIOLOGY 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND ASIAN AND OCEANIAN Concress or RapioLoGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. 

Meeting in 1975. 

ALABAMA CHAPTER OF ACR 
Secretary-Treasurer, Dr, Lowry R. Young, ]r. 905 
Madison St., Huntsville, Ala. 35801. Meets time and 
place of Alabama State Medical Association. 

ALAsKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospitai, 
Anchorage, Alaska. Meets third Wednesday each month. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary- Treasurer, Dr. Marc. S. Lapayowker, Depart. 
ment of Radiology, Temple Univ. Hosp., 3401 N. St. 
Philadelphia, Pa. 19140. Meets at New York-Hilton 
Hotel, June 23 and 24, 1973. 

Arizona RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St, Tucson, 
Ariz. 85719. Two regular meetings a year. Annual meet. 
ing at time and place of State Medical Association and 
interim meeting six months later. 

Arx-La-Tex RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. 71101. 

AnkANsAS CHAPTER oF ACR 
Secretary Treasurer, Dr, David H. Newbern, 430; W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with 
and at the place of the State Medical Association. 

ASSOCIATION oF Universiry RADIOLOGISTS 
Secretary-Treasurer, Dr. Melvyn H. Schreiber, 2999 
Dominique Dr., Galveston, Tex. Annual Meeting, Van- 
couver, B. C., Canada, May g-12, 1973. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Ernst Ruder, Dept. of Radiol, 
Crawford Long Memorial Hosp., Atlanta, Ga, 30308. 
Meets on four Thursday evenings during the academic 
year at a time announced in early September of each 
year, at the Academy of Medicine, Atlanta, Ga., at 
8:00 P.M. 

BAvARIAN-AMERICAN RADIOLOGIC SOCIETY 
Secretary, Lucien F. Burke, Maj. MC, Radiol. Service, 
US Army Gen. Hosp., Frankfurt, APO, New York 
09757. 

BLocKLEY RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

Bivecrass RADIOLOGICAL SOCIETY 


Secretary-Treasurer, Dr. Eugene Slusher, Lexington 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 

Society meets once each month during the school year. 
Bronx Rapio.ocicar Sociery, New York STATE, CHAP- 

TER AC 

Secretary-Treasurer, Dr. Leon J. Corbin, 1 369 Rosedale 

Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

Brooxiyn RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Sarah Lieberson, 1298 St. Marks 
Ave., Brooklyn, N. Y. 11213. Meets first Thursday of 
each month, October through June. 

BurrALo RaApioLocicAL Society 
Secretary, Dr. Ru-Kan Lin, 191 North St., Buffalo, N. Y. 
14201. Meets second Monday evening each month, Oc. 
tober to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ASSOCIATION | 
Secretary- Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets setrian- 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL SociETY, CALIFORNIA CHAPTER 
or ACR 
Secretary- Treasurer, Dr. John L. Gwinn, 46:0 Sunset 
Blvd., Los Angeles, Calif. 90027. 

CaTAWBA VaLLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P.O. Box 1o, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12:30 P.M. 

CenrtraL New York RapioLocicAL Society 
Secretary-Treasurer, Dr. John Sanborn, Radiology De. 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Syracuse, N. Y. 13210. Meets first Monday each month 

October through May. 

CENTRAL Onto RaptioLocicAL Society 
Secretary-Treasurer, Dr. Terry Meyer, 175 S. Merkle Rd., 
Columbus, Ohio 43209. Meets second Thursday in Oc- 
tober, November, January, and March 1 5, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

Cuicaco RADIOLOGICAL Society, Division or THE ILLINOIS 
Rapro.ocicat Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Raymond L. Del Fava, 3:5 
Ridge Ave., Evanston, lll. 60202. Meets third Thursday 
of each month, October to April, except December, at the 
Bismarck Hotel, Chicago, lll. 

CregvELAND Rapto.ocicat Society 
Secretary-Treasurer, Dr, Alvin Segel, 3395 Scranton Rå., 
Cleveland, Ohio 44109. Meetings at 7:02 P.M. on fourth 
Monday of October, November, January, February, 
March and April. 

CoLoRADo RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third F riday of each 
PA at Denver Athletic Club from September through 

ay. 

Cane VarLEY RapioLoaic Socrery 
Secretary, Dr. Carl W. Scheer, 335 Cook Ave., Meriden, 
Conn. 06450. Meets in April and October. 

DaLLAs-FogT Worta RapioLoGicAL Society 
Secretary-Treasurer, Dr. Norman L. Presley, 222 Medical 
Tower, 1550 W. Rosedale, Fort Worth, Tex. 76104. 
Meets the 3rd Monday of every month at 6:30 P.M., at 
the Cibola Inn, Arlington, Tex. 

DELAwARE CHAPTER or ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay RapioLoGicAL Society 
Secretary-Treasurer, Dr. Peter E. Kane, Children’s Hosp. 
Med. Ctr., Oakland, Calif, 94609. Meets first Thursday 
each month, Oct. through May, at University Club, 

Oakland, Calif. S 

ast TENNESSEE RapIoLocicaL SociETY 
Secretary- Treasurer, Dr. George H. Wood, 20; Medical 

Arts Bldg., Knoxville, Tenn. 37902. Meets in January 

and September. 

FLonIDA RADIOLOGICAL Society, CHAPTER or ACR 

Secretary, Dr. Ralph C. Aye, Tampa General Hospital, 
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Tampa, Fla. 33606. Meets twice annually, in the spring 
with the annual State Society Meeting and in the fall. 

FLoripa West Coast RapiorocicAL SOCIETY 
Secretary-Treasurer, Dr. J. C. Hewitt, 1 Davis Blvd., 
Tampa, Fla. 33606. Meets in January, March, May, 

_ July, September and November. 

EORGIA Rapiovoaicar Society, CHAPTER or ACR 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets in spring and fall at 
Annual State Society Meeting. 

GREATER Cincinnati RapioLocicAL Society 
Secretary-Treasurer, Dr, Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LovisviLLE RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

Greater Miami RapiotocicaL Sociery 
Secretary-Treasurer, Dr, Stanley 1. Worton, 1400 N.W, 
roth Avenue, Miami, Florida 33136. Meets monthly, 
third Wednesday at 8:00 p.m. at various member hos. 
pitals, Miami, Fla. 

Greater Sr. Lours Society or RapioLocisTS 
Secretary- Treasurer, John J. Lang, 507 Fairways Circle, 
St. Louis, Mo. 63141. 

Hawai RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Raymond W. Brust, Jr., St. Francis 
Hosp., 2260 Liliha St., Honolulu, Hawaii 96817. Meets 
third Monday of each month at 7:30 P.M. 

Hearty Puysics Society 
Secretary, John H. Pingel, Argonne National Laboratory, 
9700 S. Cass Ave., Argonne, Ill. 60439. Annual Meeting: 
Deauville Hotel, Miami Beach, Fla., June 17-21, 1975. 

Houston RabioLocicAL Society 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 7702:. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M, at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025, 

IpaHo Stare RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Hugh P, Smith, Jr., 130 E. 
Bannock, Boise, Id. 83702. Meets in the spring and fall, 

ILuinois Rapro.ocicat Society, Inc., CHAPTER or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
n Drive, Chicago, Ill. 60616. Meets in the spring 
and fall. 

INDIANA Roentcen Society, Inc., CHAPTER or ACR 
Secretary, Dr. L. Ray Stewart, 8:2 S. Alvord Blvd., 
Evansville, Ind. 47714. 

lowa RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. John Huston ]r., 1948 First 
Ave. N.E., Cedar Rapids, lowa 52402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 

autumn. 

Kansas RADIOLOGICAL Society, CHAPTER or ACR 
Seeretary- Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 

KENTUCKY CHAPTER or ACR 
Secretary-Treasurer, Dr. Joseph G. Whelan, Jr., 1313 
St. Antony Place, Louisville, Ky, 40204. Meets in April 
and September. 

Kines County RaptoLocicAL Society 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook. 
lyn 30, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 p.m. 

KNoxviLLE RaptioLocicAL SociETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Istanp RapioLoGICAL Society 

Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave. 

Garden City, N. Y. ri; 33. Meets monthly, 
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Los ANGELES RaproLocicat Society 
Secretary, Dr. Gabriel H. Wilson, UCLA Center for 
Medical Sciences, Los Angeles, Calif. goo24. Meets sec- 
ond Wednesday of month in September, November, Jan- 
ary, April and June at Los Angeles County Medical 
Association Building, Los Angeles, Calif. Midwinter 
Radiological Conference. 

Louisiana RapioLocicAn Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert T. Cook, Southern Bap- 
tist Hosp., 2700 Napoleon Ave., New Orleans, La. 70115. 

Lovistana-Texas Gurr Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

MaiNE RapioLocicAr Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
Pie 04240. Meets in June, September, December and 

pril. 

ManvLAND RapioLocicaL Society, CHAPTER or ACR 
Secretary, Dr. George Burke, 4000 North Charles St., 
Baltimore, Md. 21218. 

MassAcHUsETTS RADIOLOGICAL Socigrv, CHAPTER or ACR 
Secretary, Dr. Norman L. Sadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130. 

MEMPHIS ROENTGEN Society 
Secretary-Treasurer, Dr. Jerry C. Philips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami VaLLeyY RapioLoGIcaL SocieTY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 p.m. at Miami Valley 
Hospital, Dayton, Ohio. 

MicnicaN Raprorocicat Society, CuAPTER or ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 382: Brush St, Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

Mip-Hupson RapioLocicaL Socigry 
Secretary- Treasurer, Dr. Herbert S, Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MiLwaAuKEeE Roentcen Ray Society 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. 53233. Meets 
monthly on fourth Monday, October through May, at 
University Club. 

Minnesota RapioLoGicaL Society, CHAPTER OF ACR 
Secretary- Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. 55110. Meets twice annually, 
fall and winter. 

Mississippi Srare RapioLoGIcaL Society, CHAPTER OF 

72ACR 

k Secretary -Treasurer, Dr. Nancy W, Burrow, 1327 Peach. 

tree St., Jackson, Miss. 39202. Meets third Thursday of 

_ each month at the Heidelberg Hotel, Jackson, at 6:00 
P.M. 

Missovni RaApioLoaicAL Society, CHAPTER or ACR 
Secretary- Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, 510 S. Kingshighway, St. Louis, 
Mo. 63110. 

Montana RapioLocicAL Socirery, CHAPTER or ACR 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. 19401. 

NEBRASKA CHAPTER OF ACR 
Secretary-Treasurer, Dr. John T. McGreer, HI, 924 
Sharp Bldg., Lincoln, Nebr. 68:08. Meets third Wednes- 
day of each month at 6 p.m. in Omaha or Lincoln. 

Nevapa RabioLocicAL Society, CHAPTER or ACR 
Secretary, Dr. William G, Arbonies, 887 Marsh, Reno, 
Nev. 89520. 
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New Encianp Roentgen Ray Socigiv 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St. 
Brookline Mass. 02146. Meets the third Friday of each 
month, October through April, excluding December, at 
The Longwood Towers, 20 Chapel Street, Brookline, 
Mass., at 4130 P.M. 

New Hampsuire RogNTGEN Ray Society, CHAPTER oF 
ACR 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico Society or Raprovocists, CHAPTER or ACR 
Secretary, Dr. Carole R. Simmons, Dept. of Radiol., Pres. 
byterian Hospital Center, Albuquerque, N. M, 87106. 
Four meetings annually, three held in Albuquerque, 
N, M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New OntLEgANs RapiorocicAL Socigry, Inc. 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. 

New York Roentcen Society 
Secretary-Treasurer, Dr. Howard R. Gould, 153 West 
11th Street, New York, N. Y. 10011. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 p.m. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 26-28, 1973. Further in- 
formation may be obtained from Dr, Albert A. Dunn, 
Roosevelt Hosp., New York, N. Y. 10019. 

New York Strate CHAPTER or ACR 
Secretary. Treasurer, Dr. John J, Magovern, 74 N, Village 
Ave., Rockville Centre, N. Y. 11:70. 

NonTH CAROLINA CHAPTER or ACR 
Secretary-Treasurer, Dr. James F. Martin, 300 S. Haw. 
thorne Road, Winston-Salem, N. C. 27103. 

NonrH Dakora RapiorocicaL Society, Cuaprer or ACR 
Secretary, Dr. Marshall Landa, 1702 13th St, So, 
Fargo, N. D. 58102. Meets at time of State Medical As. 
sociation meeting. Other meetings arranged on cali of 
the President. 

NonTH Froripa RADIOLOGICAL Society 
Secretary, Dr. David F. Bew, University Hospital oi 
Jacksonville, 655 W. Eighth Street, PO. Box 37:1, 
Jacksonville, Florida 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Brickner, Jr., coig 
S. Gary Place, Tulsa, Okla, 74110. 

NORTHEASTERN NEw York RapioLocicaAL SocigTY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N, Y. 12085. Meets in Albany area on third 
Wednesday of October, November, March, April, and 
May. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R, Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NORTHERN CALIFORNIA RapioLocicAt Sociery 
Secretary, Dr. J. Richard McProuty, 6620 Coyle Ave., 
Carmichael, Calif. 95608. Meets fourth Monday of Nov., 
Jan., and March at the Mansion Inn, Sacramento, Calif. 

NORTHWESTERN New York RaADioLoGICAL Sociery 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N, Y. 12801. 

NORTHWESTERN Onto RADIOLOGICAL Society 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

Onio SrATE Rapio.oaican Society, CHAPTER or ACR 
Secretary, Dr. Thomas F. Ulrich, Barberton Citizens 
Hospital, Barberton, Ohio 44203. 

OkrAHOMA STATE RapioLoGiCAL Sociery, HAPTER or 
ACR 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 
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E OnaxNGE County RADIOLOGICAL SocieTY Secretary, Dr, Donald P, King, 218 Gun Club Rd., 
| Secretary, Dr, Norman Arnett, 400 North Pomona, Ful. Richmond, Va. 23221. Meets first Thursday of each 
| lerton, Calif, 92632. Meets on fourth Tuesday of the month at various hospitals, 
(n month, excluding June, July, August, and December, at ROCHESTER Roentcen Ray Sociery, Rocuesrer, N, Y, 
: the Orange County Medical Association Bldg., Orange, Secretary-Treasurer, Dr. Kenneth E. Robinson, 1441 
Calif. East Avenue, Rochester, New York 14610, Quarterly 
OREGON SrATE RapioLocicAL Society, CHAPTER or ACR meetings on the call of the President, at the Rochester 
p Secretary. Treasurer. Dr. Ronald W, Philips, 2 305 Wash. Academy of Medicine. 
D Ington, Milwaukie, Ore, 97222. Meets on second Wed. ocky MOUNTAIN RapioLoGicAL SocigTy 
; nesday o month, October through April, at the Univer. Secretary. Treasurer, Dr, Lorenz R, W urtzebach, 4200 E, 
EC sity Club, Portland, Ore. Ninth Ave., Denver, Colo. 80220, Annual meeting: 
ORLEANS PARISH Rabi0LOGICAL SociETYy Brown Palace Hotel, Denver, Colo., Aug. 2-4, 1973. 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, AN ÁNTONIO-CIVILIAN Mitrrary R 
ew Orleans, La, 70113. Meets second Tuesday of each 
month, 


armington Rd. eaverton 
meeting: Benson Hotel, Port! 
ENNSYLVANIA RADIOLOG 
Secretary, Dr. Theodor 
clinic Hosp., Harrisburg, Pa, 17105, 
PHILADELPHIA Roenrcen Ray Society 


Secretary, Dr. Howard M. | 'ollack, Department of Radi. 
ology, “Piscopal Hosp; tal, Philadelphia, Pa, 
Meets first Thursday of each month at 5 Pm., from 


er to May in Thompson Hall, College of P 
PITTSBURGH ROENTGEN Society 


Secretary, Dr. Stephen C, 
5230 Centre Ave., Pittsburgh, 
Wednesday ot month, September th 
Pittsburgh Athletic Association, 
ADIATION REsEARCH Society 


j 97005. Annual 


Tay 11-14 1973. 
Y, CHAPTER oF ACR 
€ A. Tristan, Harrisburg Poly. 


rough May, 


Secretary, Dr, Robert M. M 
enter, San An tonio, Tex, 
day of each month at Fort 
at 6:30 PM. 
San DiEGO RapioLocicat SOCIETY 
President, James R. Collins, 340 F ourth Ay 
Chula Vista, Calif, 92010. Meets first W 
month at the University Club. 
SAN FRANCISCO Rapiorocicat Soctery 


aurer, 


78207. Meets third Wednes. 
Sam 


e. Suite rs, 
ednesday of each 


Secretary- Treastrer, Dr. James G, Moore. Mary's Help 
ospital, 1900 Sullivan Ave., Daly City, lif. 9401 5, 
SECTION ON RapioLocr, CALIFORN 


IA Mer. 
TION 


CAL Assocta- 
Secretary, Dr. William H. Graham, 630 East Santa C] 
St., San Jose, Calif. 


SECTION ON RapioLoGY, MepicaL Socigry OF THE Dis. 
TRICT OF COLUMBIA 


Secretary- Treasurer, Dr. Louis W 


ara 


ener, Cafritz Memorial 


OSp., 1310 Southern Ave., SE. Washington, D. €. 
20032. Meets at Medica] Society Library, third Wednes. 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., day of January, March, May and October at 8:09 P.M. 
N.W., Washington, D. C. 20016. nnual Meeting: SECTION ON RaproLOGY, SOUTHERN MEDICAL Association 
St. Louis, Mo., April 29-May 3, 1973. International Con. Secretary, Dr. Mario A. Calonje, 1 514 Jefferson Highway, 
gress of Radiation Research; Sea ttle, Was uly 14-20 New Orleans, La, 70121. Annual Meeting, 
1974, SECTION ON RapioLocv, Texas Mepicay ASSOCIATION 
RaDIOLocIcaL SOCIETY oF CONNECTICUT INc., CHAPTER Secretary, Dr. George F, Crawford, St, Elizabeth Hospi- 
or ACR tal, Beaumont, Tex. Meets annually with the Texas 
Secretary.Treasurer, Dr. Carl W, Scheer, 335 Cook Medical Association. 
Ave., Meriden, Conn. 06450, Meetings afe held quarterly, SHREVEPORT RapioLocicAL CLug 
RADIOLOGICAL Socigry OF GREATER CINCINNATI Secretary, Dr. W, R, Harwell, 608 Travis St., Shreveport, 
Secretary. Treasurer, Dr. Alvin Nathan c/o Academy of La. Meets monthly on third Wednesday at 7:30 P.M. 
Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets September to May inclusive, Í 
Pa Monday of each month at Cincinnati Academy of 
edicine, 


ADIOLOGICAL SOCIETY OF GREATER Kansas Crry 
President-Secretary, Dr. Arch W. Templeton, Univ, of 


Kansas Med. Ctr., Kansas City, Kansas 66103. Meets [s 
umes a year on given dates, 


RADIOLOGICAL SOCIETY oF Louisiana, Cua 
Secretary- Treasurer, Dr Robert T. Cook 
St., New Orleans, La, JOLI 


Oulsiana State Medical S 
later, 


RADIOLOGICAL SociETY or New Jersey, CHAPTER of ACR 

Secretary, Dr, Sidney Ketyer, St. Elizabeth Hosp., 22 5 

Williamson St., Elizabeth, N, J. in Atlantic 

: City at time of State Medical i 
ctober or November in N 


PTER OF ACR 90 
K, 1820 Octavia 
5. Meets semiannually during 


ociety meeting and 6 months 


OCIETY FOR PEDIATR 


Secretary. Treasurer, Dr, Wm, 
terian 


622 W. 16 
OCIETY OF Nucie 
Secretary, Dr, E. 
Institute of Radi 


IC RADIOLOGY 

L. Gwinn, Childre 
ngeles, Calif. 90027 
Hotel, Montreal, P. 
973. l 
ROINTESTINAL R 


Secretary, Dr, John 
Sunset Blvd., Los A 
Queen Elizabeth 
tember 23-24, 1 
CIETY OF GAST 


n's Hospital, 4614 
- Annual meeting: 
Q., Canada, Sep- 


ADIOLOGISTS 


Seaman, The Presby. 
mbia-Presbyterian Medical Cen ter, 
8th St., New York, N, Y 


. 10032, 
AR MEDICINE 
James Potchen, Edward Mallinckrodt 


ol 


Hospital, Colu 


2H E. 43rd St., New York, N. Y, 10017. Annual meeting: 
ewark, N . Americana Hotel, Miami Beach, Fla., June 12-15, 1973, 
^DIOLOGICAL Society or Ruope Is LAND,CHaprerorACR Sour Bay Rapiouocicat Sociery . 
Secretar -Treasurer, Dr, Daniel J. Hanson, 116 Nayatt Secretary, Dr. A, D. Benjamin, $96 Carroll St, Sunny. 
Rd., West Barrington, R. I. 02806, vale, Calif, 94086, 
RADIOLOGICAL SOCIETY or SOUTHER 


N CALIFORNIA 
Dr. Marshall Rowen, Dept. Radiol 
o I1OO Stewart Dr., 


at 
ecretary- Treasurer ; 


St. Joseph Hosp 
92668. Meets th 


s 


Orange, Calif 


700 Empey Way 


Meets the 2nd Monda 


ara County Medical A 
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Y of each month 


the Santa C] Ssociation Bldg., 
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ree times a year, usually October, Secretary, Dr. George W, Br unson, 1406 Gregg St. 
February and May, Columbia, S, C. Annual meeting (primarily business) 
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eeretary- Treasurer, Dr. John W. Colgan 273 Hollywood tion meeting in May. Annual fall Scientific meeting at 
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EDWOOD Empire Rapt 0LOGICAL SociETYy SourH Coast R 
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OLOGICAL Socrery 





ADIOLOGICAL Sociery 
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ough May, 


intock, P.O, 


Santa Barbara, Ca fourth Mon. 


e month, Oct, thr 
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Sourn Dakora RapioLocicat Society, CuaprER or ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. 57105. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary- Treasurer, Dr. John Byfield, 1000 West Carson 
St., Torrance, Calif. 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7:44, Mobile, Ala. 36607. 

SovrHwEsTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel, 

TENNESSEE RapioLoGICAL Society, CHAPTER or ACR 
Secretary Treasurer, Dr. Carl T. Stubblefield, Bedford 
County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas Strate RAbioLoGicAL Society, CHAPTER oF ACR 
Secretary, Dr. Herman C. Sehested, 815 Medical Tower, 
Room roo, 1550 W. Rosedale St., Fort Worth, Tex. 
76104. Annual meeting. 

THe FLEISCHNER SOCIETY 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal 109, P.Q., Canada. Annual meeting. 

Tri-State RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, §:00 p.m., Elks Club in Evans- 
ville, Ind. 

Upper Peninsuta RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Uran Srare RapioLocicay Socrery, CHAPTER or ACR 
Secretary-Treasurer, Dr. John F. Stucki, Department of 
Radiology, McKay-Dee Hosp., 3939 Harrison Blvd., 
Ogden, Utah 84403. Meets fourth Wednesday in Jan- 
uary, March, May, September and November at Holy 
Cross Hospital. 

Vermont RabioLocicAL Socigry, CHAPTER or ACR 
Secretary, Dr, ]. Lorimer Holm, R.R.#3, Barre, Vt. 05641. 

Viroinia CHAPTER or ACR 
Secretary-Treasurer, Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24:01. Next Meeting: 
Nov. 6, 1972 at the Conference Ctr., Williamsburg, Va. 

WasuiNGTON, D. C., CuarrER or ACR 
Secretary Treasurer, Dr. Albert M, Zelna, g110 Seven 
Locks Rd., Bethesda, Md. 20014. 

WASHINGTON STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary Treasurer, Dr. John N. Roehr, 1011 Medical 
Dental Bldg., Seattle, Wash. 98101. 

West VinGINIA RaDIoLoGICAL Socigty. CHAPTER or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, II, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society; other meetings arranged by program 
committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Max C, King, 314 Woodland Hills Rd., 
White Plains, N. Y. 10603. Meets on second Tuesday of 
October, December, February and May. 

Wisconsin RapiorocicAr Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Marvin L. Hinke, 630 S, Central 
Ave., Marshfield, Wisc. $4449. Meets twice a year, May 
and September. 

Wisconsin Society oF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, Gundersen Clinic, 
LaCrosse, Wisc. 54601. Meets quarterly, 

Wyoming RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
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Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerro Rico AND CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RapioLocfa 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, San 
José, Costa Rica. 

Asociaci6n DE Rapi6Locos DE CENTRO AMERICA Y 
PaNAMÁ. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá 
Secretary-General, Dr. Francisco Mirambell, Apartado 
3352, San José, Costa Rica, Central America. 
Meets annually in a rotating manner in the six countries. 

ASOCIACIÓN PUERTORRIQUEÑA DE Rapio.ocfia 
Secretary, Dr. R. B. Diaz Bonnet, Suite $04, Professional 
Bldg., Santurce, Puerto Rico. 

SocieDAD DE RapioLocíA pg Er SALVADOR 
Secretary, Dr. Carlos Mejia, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SociEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9*. Calle A 0-05, Zona 1, 
Guatemala. 

Sociepap Mexicana DE RapiorocíA, A.C. 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr, Jorge Cano Coqui. Meets first 
Monday of each month. 

SocigbAD RapioLócicA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

Sociepap RaproLécica DE Puerro Rico 
Secretary, Dr. Heriberto Pagan Saez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 p.m. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


Brrrish COMMONWEALTH OF NATIONS 


AssociarioN or RADIOLOGISTS OF THE PROVINCE OF 
QUEBEC 
Moyne, 121 Boul. Taschereau, Greenfield Park, P.Q, 
Canada. Meets four times a year. 

Barrisu IusrirUTE OF RADIOLOGY 
Honorary Secretary, Dr. T. Kerr, 32 Welbeck 5t., London, 
W1M/;PG, England. Meets monthly from October 
until May, 

CANADIAN Association Or Puvsicisrs, 
MzDicaL AND Brorocicar Puvsics 
Honorary Secretary Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN ÅSSOCIATION or RADIOLOGISTS 
Honorary Secretary, Dr. Champlain Charest, 1555 Sum- 
merhill Ave., Montreal 109, Que., Canada. Annual meet. 
ing: Montreal, Que., Canada, March 11-17, 1973. 

Epmonron AND District RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

FacuLty or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln's Inn 
Fields, London, W.C.2, England. The scientific meetings 
held in January, February and March 1973 will be com- 
bined sessions with the British Institute of Radiology 
and the Section of Radiology of The Royal Society of 
Medicine. 

FacurTY or RapioLocisTs, ROYAL COLLEGE oF SURGEONS 
IN IRELAND 
Hon. Secretary, Dr. D. F. Canwell, 123 St. Stephens 
Green, Dublin 2, Ireland. 

MoxTREAL RaptoLoGicAL Srupv CLuB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 


Division oF 
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Section or Rapiotocy or tHE Roya Society or Mept- 
CINE (CONFINED TO MEDICAL MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicine, 1 Wimpole 5t, London, W. : 
M&AE, 1 England. 

SOCIÉTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P.Q., Canada. Meets every third Tuesday 
from October to April. 

Tue HosprrAL Puysicists’ ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, 
Withington, Manchester M20 g9BX, England. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

Rovau COLLEGE or RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W. 2000, Australia, 


SOUTH AMERICA 


CoLécio BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario Céntola, Caixa 
Postal 5984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE RapioLocía 
Branches of the Federation are: Sociedad de Radiólogos 
de la Provincia de Córdoba; Sociedad Argentina de Ra- 
diología; Asociación Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Salteña de Radiología y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra. 
en de La Plata; and Sociedad de Radiología de San 

uan. 
Secretary-General- Treasurer, Dr. Roberte Habichayn, Av. 
Colón 637, Córdoba, Argentina. 

SOCIEDAD ARGENTINA DE Rapro.ocfa 
Secretary-General, Dr. Armando B. de Onaindia, Santa 
Fé 1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

SociepaD BoriviaNA DE RapioLocfa 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December., 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocigDAD CHILENA DE RapioLocíA 
Secretary, Dr. Claudio Cortés, Casilla, 13426 Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
Maria 1810 at 7100 P.M. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Rodrigo Caro Molina, Cali, Co- 
lombja. Meets last Thursday of each month. 

SocieDAD Ecuaroriana DE RaprioLocíA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 5469, Guaya- 
quil, Ecuador. 

SOCIEDAD PARAGUAYA DE RapioLocíA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asuncién, Paraguay. 

SOCIEDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dr. Miguel Chiappori Cambana, 
Av. General Santa Cruz No. 315, Miraflores, Lima, 
Pert, Casilla Correo, 2306, Lima, Perú. Meets monthly 
except during January, February, and March. 
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SOCIEDAD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

Sociepap DE RADIOLOGÍA pet NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 
561, Corrientes, Argentina. 

SociEDAD DE RaproLocfa pe La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, Argentina. 

SociEbap DE Rapro.tocfa, CaNcEROLOGÍA y Ffsica 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE RogNTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA Provincia DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Grl. 
Paz. 151, Córdoba, Argentina. 

SOCIEDAD DE RADIOLOGÍA, RApioTERAPÉUTICA Y MEDICINA 
NUCLEAR, DE ROSARIO 
Secretary-General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

SociEDAD SALTENA DE RaApioLocfa v Mepicina NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento $36, Salta, 
Árgentina. 

SociEDAD VENEZOLANA DE RapioLocfa v Mepicina Nu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÓNTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 
The 1973 Annual Meeting is a joint meeting with the 
Deutsche Róntgengesellschaft and will be held in Vienna, 
April 12-14, 1973. 

Soci£rÉ RovaAtk BELGE pe RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SOCIÉTÉ EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. P. Hicken, The Children’s Hosp., Lady- 
wood Middleway, Birmingham B16 8ET, Great Britain. 
Tenth Annual Meeting, Birmingham, April 11-13, 1973. 
Permanent Secretary, Clément Fauré, Hópital des En. 
fants-Malades, 149, rue de Sèvres, 75 Paris rse, France. 

SociÉTÉ Francaise pe RADIOLOGIE MÉDICALE, MÉDECINE 
NUCLÉAIRE ET ÉrLEcTROLOGIE, and its branches: Soci- 
ÉTÉ pu SUD-OUEST, pu LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET LYONNAIS, DU NORD, DE VOUEST, DE L'EsT, 
ET D’ALGER ET DU Masstr CENTRAL, Parent Society 
meets third Monday of each month, except during July, 
August and September, rue de Seine 12, Paris, France. 
Secretary-General, Dr. Ch. Proux, g rue Daru Paris 8*, 
France. 

Soci£rE FRANCAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l'Université 75, Paris 7°, France. Annual meeting. 

ČESKOSLOVENSKÁ ŘADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromir Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DevutTscHe RONTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut der Universitat 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 
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The 1973 Annual Meeting is a joint meeting with the 
Österreichische Róntgengesellschaft and will be held in 
Vienna, April 12-14, 1973. 

Società lraLiANA pi RapioLocia Mepica €e MEDICINA 
NUCLEARE 
Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 

SocigrAs RapioLoGIca DANICA 
Secretary, Dr. Bent Langefeldt, Tretommervej 20a, DK- 
8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvägen 5; C., Finland. 

SociEDAD EsPANOLA DE HRapioLocíA v ELEcrROLOOGÍA 
MÉDICAS Y DE MEDICINA NUCLEAR 
Secretary, Dr. José Bonmati, Villanueva, 11, Madrid 1, 
España. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SOCIEDADE Portucursa pE RapioLoGia E MEDICINA 
NUCLEAR 
Secretary-General, Dr, Luís Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREININGUNG FUR RabioLociE, Nvu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
SuIssE DE RaproLociz, MEprecine NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 
Secretary, Dr. med. Gustav Schoch, Bethesdaspital, 
Gellerstrasse 144, 4000 Basel, Switzerland, 


ASIA 


INDIAN RADIOLOGICAL ÁSSOCIATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras—23, India. 

InpoxEsiAN RADIOLOGICAL SOCIETY 
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Secretary, Dr. Gam [jas Sasmitaatmadia, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Djakarta, Indonesia, 

Trantan RADIOLOGICAL SOCIETY 
Secretary, Dr. issa Yaghmai, P.O. Box No. 14.11«1, 
Teheran, Iran. The Society meets on the second Saturday 
of each month. Third National Iranian Congress of 
Radiology: Isfahan, Iran, May :-10, 1973. Deadline for 
acceptance of papers Feb. 20, 1973. 

lsraeL RaproLocicat Society 
President, Dr. I. Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel. 

JAPANESE AMERICAN RADIOLOGICAL SOCIETY 
Secretary, Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep., US Army Hosp.. Camp Zana, Japan, APO San 
Francisco, Calif. 96343. Meets 3rd Thursday, monthly 
at various locations in Tokyo. 

PHILIPPINE COLLEGE OF RADIOLOGY 
Secretary-Treasurer, Dr. Edmundo V. Villacorta, Box 
1284, Commercial Center, Makati, Rizal D.708, Philip. 
pines. Meets every 3 weeks on Fridays. Annual conven- 
tion. 

RADIOLOGICAL SOCIETY or THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., De. 
part. of Rad., Sinzaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


AFRICA 


AssociATION oF RapioLocists or WEST AFRICA 
Honorary Secretary, Dr. T. M. Kolawole, University 
College Hospital, University of Ibadan, Ibadan, Nigeria. 

RADIOLOGICAL Society or SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 32900, Iohannes. 
burg, South Africa. 

SOUTH AFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 
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ROENTGEN DIAGNOSIS 


Heap 


GRUNERT, V., MosTBECK, A., and VALENCAK, 
E. Messung pathologischer AV-Kurzschlüsse 
im Gehirn. (Measurement of pathologic 
arteriovenous shunts in the brain.) Fien. 
klin: Weehnschr., Ang, 1972, &4, 530-533. 
(Address: Dr. V. Grunert, Neurochirurgische 

Universitátsklinik, Alser Strasse 4, A-1090 

Wien, Austria.) 


Intraarteriallv injected P% labeled albumin parti- 
cles (diameter 5 to £o u) remain in the capillaries of 
the correspond ing artery. A~V malformations have a 
larger diameter than the capillaries and a certain 
proportion of the particles are immediately shunted 
into the venous circulation and trapped on the 
capillary bed of the lungs. 

The shunt volume is proportional to the increase 
of radioactivity in the lungs. Intravenous injection 
of particles allows calculation of the shunt volume. 
Two cases of carotid-cavernous fistula were found to 
have shunt volumes of 76 and go per cent, respec- 
tively. In 9 cases of intracerebral A~V malformation 
the measured shunt volumes ranged fram 60 to 94 
per cent. The shunt volumes fell to 10-1: per cent 
postoperatively. 

Scintigrams obtained after the intraarterial injec- 
tion of particles revealed diminished or absent trap- 
ping of particles over the A-V malformation with 
additional hemodynamic changes distally. Post. 
operative scintigrams showed normalization of the 
vascular distribution.—Peter F. Winter, M.D. 


CaMpBELL, A. J., and Buu, J. W. D. Cranio- 
pharyngioma in a predominantly adult 
population: a radiologic review. 7. Canad, A. 
Radiologists, Sept., 1972, 23, 182-191. (Ad- 
dress: A. J. Campbell, M.D., Department of 
Diagnostic Radiology, Victoria General Hos- 
pital, Halifax, Nova Scotia, Canada.) 


'The authors have extensively reviewed the clinical 
and radiologic findings of 26 cases of craniopharyn- 
gioma seen in an i11 year period at the National 
Hospital, Queen's Square, London, England. The 
purpose was to compare the differences in symp- 
tomatology, clinical and radiographic findings with 
those reported in the literature and to assess the 
value of brain scanning in diagnosis. 

The present cases included 17 females and g males 
with the youngest 8 vears of age and the oldest 65 
years, 

All cases were verified by craniotomy and/or 
autopsy. All the adult patients presented at the 
time of admission with some visual disturbance such 
as blurring of vision, loss of temporal vision, diplopta 
or light flashes, and in 14 patients, the first symptoms 
were visual. Headache was the initial symptom in 6 
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patients and present in 14. No specific headache pat- 
tern could be identified. Six patients presented with 
pituitary-hypothalamic dysfunction and this com- 
plex was present in 16 patients. Varving degrees of 
mental deterioration were seen in Ó patients. No 
case of increased intracranial pressure was seen over 
the age of 30 vears. 

Plain film roentgenographic studies were normal 
in TO cases and questionable in 2. 

Several types of sellar alterations are describe. 
Twenty per cent of the adult cases had flocculen 
calcifications. Two of 7 isotope scans were positive 
and in both, technetium ggm was utilized. Six of 2c 
angiographic examinations were considered positive 
and all vertebral angiograms were negative. bach 
patient had pneumoencephalography, ventriculogra- 
phy or both examinations. Characteristic pneumo- 
graphic findings were obliteration of the recesses at 
the anterior end of the third ventricle, well-detined 
filling defects causing displacement of the anterior 
extremity of the third ventricle, encroachment on 
the chiasmatic interpeduncular or pontine cisterns 
by a soft tissue mass or upward displacement of the 
anterior horns of the lateral ventricles. 

Twenty-two tumors were cystic or 
solid components, and 2 were solid. 

Fight patients showed a satisfactory response to 
therapv. 

The latter half of the paper rev views me cou. 
pathology, sy mptomatology atid t 
ings as reported in the literature. Sixteen dife rential 
diagnoses are discussed. John T. Underberg, MD. 
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PocuaczEvskv, Rupem, Sussman, RICHARD, 
and Sroopack, JEROME. Arteriovenous ñs- 
tulas of the maxillofacial region. Y. Canad 
A. Radiologists, Sept, 1972, 23, 201-20h. 
(From: Departments of Radiology and 
Dental and Oral Surgery, the Jewish Hos- 
pital and Medical Center of Brooklyn, 
Greenpoint Hospital Affiliation and the De- 
partment of Radiology of the State Univer- 
sity of New York, Downstate Medical 
Center, Brooklyn, N. Y.) 


The authors briefly summarize the etiology anc 
clinical findings of arteriovenous fistulas of the maxil- 
lofacial region and contribute § case reports with 
adequate angiographic studies. 

Arteriovenous fistulas of the maxillofacial 
may be congenital or acquired. Congenital m: alfor 
mations are divided into capillary and cavernous 
hemangiomas. Appreciation of the existence of con- 
genital arteriovenous fistulas and their extent with 
involvement of root sockets is important prio m fe 
dental extraction, as 2 of the $ cases summarized in- 
volv ed adults who suffered severe hemorrhage fol- 
k DWI me ds extraction. un 5 'SIons i nud. isë ate 


T 
region 


bf Res reasons. 
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Acquired arteriovenous fistulas are usually secon- 
dary to a penetrating facial wound and are often 
symptomatic. Development of a mass associated 
with buzzing, thrill or bruit is the common finding. 

Plain film roentgenographic studies, in the case of 
congenital malformations, may ke d numerous 
phleboliths. Both congenital and acquired fistulas 
can be demonstrated and their extent defined by ar- 
teriography. The presence of malignancy and a ra- 
pidly enlarging mass can be excluded and a better 
surgical approach, when indicated, can be defined. 

The authors suggest that em bol ation techniques 
may be utilized in the future for treatment of these 
lesions.— YoAn T. Underberg, M.D. 
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Twenty-five habitual smokers, aged 24 through 
71 years, all of whom had heartburn related to posi- 
tion and meals, were studied for acid gastroesopha- 

eal reflux and esophageal pressure changes related 
to smoking. Fourteen had roentgenographically 
documented gastroesophageal reflux. 

Two polyethylene catheters, each containing a 
combined glass-reference pH electrode, were con- 
nected to a multichannel direct writing recorder via 
pressure transducers and positioned in the distal 
esophagus for studies carried out under control con- 
ditions to determine gastroesophageal sphincter 
pressure and acid gastroesophageal reflux. as in- 
Huenced by smoking and provocative maneuvers to 
eheit the possible reflux. 

During smoking there was a significant drop 
gastroesophageal sphincter pressure and the number 
of maneuvers eliciting reflux increased. [t is postu- 
lated that the inhaled nicotine causes relaxation of 
the circular musculature of the distal esophagus. 
Reflux may occur without symptoms, but heartburn 
may be a produet of repeated reflux aggravated by 
smoking, and cigarette smoking should be a reversi- 
ble aggravating cause of gastroesophageal reflux. 


Yohn YS E "Aderberg, M.D. 


KeiGHLeEY, M. R. B, Girowoop, R. W. 
loneseu, M. L, and Woorer, G. H. Spon- 
taneous rupture eof the  oesophagus: avoidance 
of postoperative morbidity. Bri. Y. Surg., 
Aug., 1972, 59, 649-652. (Address: M. R. B. 
Keighley, Surgical Registrar, Leeds JSt. 
James's] University Hospital, Leeds [Sg 
TTE, England.) 

Twelve cases of spontaneous rupture of the esoph- 
agus are summarized, 
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Seventy-five per cent of these patients were men 
and the average age was $7 vears. With 1 exception 
all the patients presented with severe chest pain and 
dyspnea, Seven patients complained of severe ab- 
dominal pain with clinical signs of upper abdominal 
peritonitis and 4 patients had shoulder pain. Subcu- 
taneous emphysema of the neck was present in 58 
per cent. There was only i case in whom a chest 
roentgenogram did not confirm the presence of air or 
fluid in the affected pleural cavity. Mediastinal em- 
physema was seen in 3 patients and only 1 patient 
had roentgenographic evidence of air in the peri- 
toneal cavity. 

A gastrographin swallow performed in 8 patients 
was without exception both diagnostic of esophageal 
perforation and provided evidence of the site and ex- 
tent of the leakage. 

The results of esophagoscopy as a diagnostic mea- 
sure were less rehable, with evidence of rupture in 
only 4 of the 6 patients in whom this was performed 
preoperatively. 

The site of rupture was recorded within the lower 
third of the esophagus in all except 1 patient. 

Operative records described the tear as being 
longitudinal in direction, posterolateral in position, 
and predominantly on the left side. Direct suture of 
the perforation was undertaken in every case. Feed- 
ing jejunostomy was also undertaken as a primary or 
o procedure in 5 patients. There was only 1 
de leath in this series (an incidence of 8 per cent); this 
cum in a patient who was admitted moribund 
with a tension pyopneumothoray. 

The incidence of postoperative complications was 
considerable, occurring in 10 of the 11 survivors. 
These complications were largely the result of fur- 
ther leakage from the site of perforation, resulting in 
E. formation of empyemata, esophagopleural 

hstulae, a mediastinal abscess and a persistent sinus 
in the wound. Evidence of leakage or stricture for- 
mation at the suture line was shown on postoperative 
contrast roentgenography in half of the cases. Sub- 
phrenic abscess formation was demonstrated in 2 
patients. 

Most cases of spontaneous rupture occurred fol- 
lowing forceful vomiting and particularly after at- 
tempts had been made to suppress this desire by 
contraction of the cricopharyngeus. 

The importance of prompt diagnosis and surgical 
repair is stressed. The value of contrast esophagog- 
raphy for diagnostic purposes as well as for detec- 
tion of persistent pore itive leakage is empha- 
sized.—David Morse, | 


Hiceu, E., Lance, P., DIERKESM. ANN, R., and 
Martin, H, Pneumocystis-Pneumonie des 
Poxwachsenen (Pneumocystis pneumonia in 
adults.) Fortschr. a. d. Geb. d. Röntgen- 
sirahlen u. d. Nuklearmedizin, Aug., 1 On 
117, 151-161. (Address: Dr. E. Hügel, 6 
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Frankfurt 7o, Theodor-Stern- Kai 
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Pneumocystis carinii infestation in adults is the 
result of an impaired defense mechanism due either 
to serious disease or to treatment with corticoste- 
roids, or cytostatic or immunosuppressive drugs. 

The authors observed a patient with chronic 
myelogenous leukemia, who passed through various 
stages of this complication while undergoing treat- 
ment. The patient’s roentgenographic appearance of 
Pneumocystis carinii infestation was variable. At the 
beginning, multiple ill-defined, streaky and patchy 
densities with irregular distribution were found, 
which disappeared after institution of corticosteroid 
therapy. The first recurrence, which occurred after a 
reduction of the corticosteroid dose, showed again 
focal infiltrates, but with increased density and 
spread to the upper r lung fields. The pulmonary find- 
ings improved promptly after increase of the corti- 
costeroid dose. The terminal phase showed a homo- 
geneous, diffuse density in both lungs. 

The results of experimental Pneumocystis carinii 
infestation in animals were used to interpret this 
course of human infestation. Rats with maximum 
reduction of resistance due to high dose application 
of corticosteroids were found to have an abundance 
of Pneumocystis carinii organisms in the lungs, but 
the interstitial reaction was minimal, if not absent. 
On the contrary, marked interstitial reaction was 
found in animals with slight reduction of resistance 
because of short and low dose or after discontinua- 
tion of corticosteroids. These findings explain well 
the patient’s course. The roentgenographic mani- 
festations, which reflect mainly the interstitial reac- 
tion, improved after commencement of corticos- 
teroid therapy. It recurred following reduction of 
the maintenance dose, but improved again after in- 
crease of O OS oS; 

The importance of KBR, transtracheal and lung 
biopsy for the diagnosis is stressed. 

The differential diagnosis should include inter- 
stitial fibrosis due to bulsulfan or methotrexate 
therapy as well as pulmonary fungal infection. 

The possible treatment of Pneumocystis carinii in- 
festation is discussed.—Peter F. Winter, M.D. 


ABDOMEN 


Oi, M. Traru. Duodenoscopy during pancreatic 
diseases. frech. franc. d. mal. d. l'appareil 
digestif, April-May, 1972, 67, 3497354 
(From: Institute of Gastroenter ology, Tokvo 
Women's Medical College, Tokyo, Japan.) 


Tumors of the duodenal papilla, pancreas and 
biliary duct are frequently diagnosed by duodenos- 
copy as papillary tumor or rigid, eroded mucosa of 
the duodenum. Three hundred and ten cases were 
examined since 1959, and 250 pancreatograms ¢ and 

134 cholangiograms (pancreatocholangiogram in 117 
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of them) were obtained without severe complication. 

The pancreatic tumor is diagnosed by the obstruc- 
tion and stenosis of the pancreatic duct in most cases. 
Tumor outside of the pancreas is also suspected by 
the compression of the duct. The pancreatic cyst ani 
severe chronic pancreatitis are also diagnosed by 
obstruction, stenosis and dilatation with irregular 
branches in pancreatograph y. 

In tumors of the body of the pancreas and of the 
common hepatic duct, there was no abnormal finding 
on duodenoscopy 1n most cases. 

When the tumor of the pancreas and | the biliar 
system is large in size and is located near the duo- 
denum, some abnormalities in duodenoscopy, as in- 
direct signs for the existence of tumor, are noted. 

The other important diagnostic approach for the 
pancreatic and biliary diseases by duodenoscopv ts 
cannulation of the duodenal papilla, in order to vis- 
ualize the pancreatic and biliary ducts, and to obtain 
the pure pancreatic Juice or bile for biochemical 
analysis, cytology and bacteriologic examination. 

The radiocontrast material, urografin 6064, 
jected through the cannulated catheter into the pan- 

reatic or biliary ducts under fluoroscopic control, 
a an image intensifier. 

The catheter is usually inserted into the pancreatic 
duct first, but the insertion is confirmed only by 
fluoroscopy, injecting a small amount of the con- 
trast medium. The main pancreatic duct and its 
branches in routine examination are visualized by 
injecting only 2-4 ml. of opaque medium in order not 
to damage the pancreas by an excessive amount. The 
examination is finished within 15 minutes. 

The 60 nonvisualized cases were: 4 cases of unsuc- 
cessful insertion of the fiber-duodenoscope into the 
duodenum (including an advanced cancer of the 
pancreatic head and severe deformity of the thorax); 
18 cases of unsuccessful observation of the duodena! 
papilla; 26 of unsuccessful cannulation; and i2 of 
nonopacification of ducts after successful cannula- 
tion. 

'The complications directly attributed to this pro- 
cedure were: submucosal cyst formation of the duo- 
denum; rupture of the main pancreatic duct; tem 
porary depression of the blood pressure; biedne 
from the duodenal papilla; and transient elevation of 
serum amylase and abdominal fullness. 

In the case of a tumor of the pancreas and sur- 
rounding organs, which were all malignant except 
for 1 benign retroperitoneal cyst, the Bu luct 
was visualized in 30 out of 50 cases.— Sephen X. 


Tager, M.D. 
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Cystic dilatation of the intrahepatic biliary tree 
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was described in 1958. The intrahepatic ducts are 
saccular, contain bile, and communicate freely with 

each othet and with the common bile duct. Biliary 
calculi and cholangitis are frequently the presenting 
features. A review of the world literature disclosed 
that death in all recorded cases was due to liver 
abscesses and septicemia. 

The author describes 2 cases, females, 21 and 51 
years old, respectively. One died of unremitting 
sepsis following a clinical diagnosis of liver abscess, 
and the other had proved liver abscesses at the time 
of autopsy. 

The classification of congenital cystic disease of the 
liver is not entirely agreed upon. Some authors feel 
that it is related to congenital hepatic fibrosis, while 
others believe that this and congenital cystic disease 
are separate. Congenital anomalies of the biliary 
tract may be associated with cystic disease of the 
kidneys, and the younger of the 2 2 patients presented 
with renal tubular ectasia. Cvstic dilatation of the 
intrahepatic bile ducts is ap parently separate from 
the cysts which occur in connection with polycystic 
disease of the kidneys. The liver cysts in the latter do 
not communicate with the biliary tree. 

The preoperative diagnosis of cystic dilatation of 
the intrahepatic ducts is difficult, as the extensive 
changes are not usually appreciated without direct 
cholangiography.—E. Frederick Lang, M.D. 


GENITOURINARY SYSTEM 


Harrien, Puiuie M., and Prisrer, RICHARD 
C. Adult polycystic disease of the kidneys 
(Potter Type 3). 7..4.M. 4., Dec., 1972, 222, 

1527-1531. (From: Departments of Radiol. 
ogv [Genitourinary Section], Harvard Med. 
ical School, and Massachusetts General Hos- 
pital, Boston, Mass.) 


Differentiation of adult polycystic kidneys with 

normal renal function and kidneys with multiple, 
simple retention cysts is difficult or impossible using 
clinical, roentgenographie, or routine pathologic 
methods. Microdissection will permit differentiation. 
One practical method of making the diagnosis of 
polycystic disease is demonstrating the coexistence 
of extrarenal cysts in the liver or pancreas. It has 
been estimated that 75 per cent of patients with 
adult polycystic disease remain undetected. 

Among 399 patients with pathologically proved 
multiple cysts in both kidneys, the authors have in- 
vestigated 58, in whom there were associated cysts in 
the liver or pancreas, to establish the diagnosis of 
adult polycystic kidney disease. The authors felt 
that this did not exclude the strong possibility that 
numerous others of the 399 patients were actually 
instances of adult polycystic disease. 

The ¢8 patients fell naturally into 2 groups: the 
symptomatic, numbering 26; and the 32 asympto- 
matic patients. Of the symptomatic group approxi- 
mately one-third presented with a family history of 
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polycystic disease; 23 died at an average age of $2 

their kidneys weighed twice as much as those 
of the asymptomatic patients; and their cysts were 
larger. Of the asymptomatic group only 1 related a 
family history of polycystic dis sease, and the average 
age at death was 73 vears. It is not clear whether 
these differences indicate 2 separate diseases or not. 
Microdissections have demonstrated no clear cut 
anatomic differences between the kidneys of 2 symp- 
tomatic and 2 asymptomatic adults. 

Of the symptomatic patients 12 had renal insufh- 
clency, 7 had hypertension, and 7 had an intracranial 
aneurysm, 

The authors emphasize the difficulty in identifying 
bilateral polycystic disease with conventional urog- 
raphy. In one-third of the abnormal urograms there 
were shown only unilateral abnormalities, and all of 
these were later demonstrated at autopsy to have 
bilateral multiple cysts. Three of 11 retrograde pyelo- 
grams were diagnostic. All infusion nephrotomo- 
grams were diagnostic. 

Because of the difficulties in both identification 
and evaluation of these patients, theauthors suggest 
infusion. nephrotomography in all patients who 
demonstrate a unilateral cystic kidney, in the young 
patient with a ruptured intracranial aneurysm, and 
In any patient in whom polyevstic disease i IS Sus- 
pected, even in the presence of a normal or equivocal 
conventional urogram. Since 32 of the 58 patients 
were entirely asymptomatic, the usual grave prog- 
nosis should be reserved for those with hypertension 
associated with either intracranial aneurysm or 
azotemia, and for those | in w hom the cysts are 5 cm. 
in diameter or larger.—£E. Frederick Lang, M. D. 


, Marx S., Hyers, Georce H., JR., 
t OHNSTON, GERALD, and Kerch AM, A L FRED 
5. Renography in the evaluation of patients 
with Heal conduits. Surg., Gynec. OLSE., 
Oct., e L35, 521-524. (From: Surgery 
Branch, National Cancer Institute, and the 
Department of Nuclear Medicine, Clinical 
Center, National Institutes of Health, Be- 
thesda, Md.) 


Permanent ileal conduit urinary diversion proce- 
dures now offer a chance for long survival provided 
these patients can be protected from the hazards of 
calculus formation, pyelonephritis, ureteral stricture 
and upper urinarv tract obotruct on by early diag- 
nosis. Traditionally, this has been done by semi- 
annual or annual excretory urograms, the repetitive 
use of which carries with it the inherent risks asso- 
ciated with cumulative radiation as well as idiosyn- 
cratic or allergic reaction. This study was designed 
to evaluate if the radioisotope renogram was as reli- 
able as the excretory urogram in detecting urini iry 
tract obstruction in patients with ileal conduit 
diversion. 

Thirty patients were evaluated by means of reno- 
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grams and scintiphotos obtained with the use of a 
scintillation camera, and within 10 days, by excre- 
tory urography. The isotope studies were found to be 
more accurate in the upright position, and following 
an intravenous injection of 200 uc of iodohippurate 
sodium 1131, the renogram and 2 min. sequential 
scintiphotos were obtained concomitantly to give a 
visual record of the passage of the hippuran through 
the kidneys and upper part of the urinary tracts. 

The quantitative evaluation of the renogram for 
this study was restricted to the time from injection 
of hippuran to the point of maximum count rate 
obtained over the kidneys. This time reflects the 
accumulation of the tracer in the kidney and its ex- 
cretion from the renal pelvis; in this study it was 
found to be in the range of from 1 to 5 minutes with 
normal excretory urograms. For those with minimal 
degrees of caliectasis and/or pyelectasis there was 
considerable overlapping of the renographic curves 
with those without any evidence of dilatation. For 
those patients judged to have moderate to marked 
dilatation of the collecting systems, the accumulation 
times of the isotope within the kidneys were con- 
siderably prolonged, usually beyond the 6 minute 
interval so that there was no overlap with the normal 
patients. 

It was concluded that since an excellent correlation 
had been demonstrated between the renogram ob- 
tained in the sitting position and the excretory uro- 
gram, once the urinary tract has stabilized, patients 
with an ileal conduit may be followed adequately by 
periodic renograms and plain roentgenograms, in 
addition to routine laboratory checks of renal func- 
tion. Significant changes in any of the parameters 
should then be investigated with excretory urogra- 
phy.—Donald M. Monson, M.D. 


Hor, G., Passr, H. W., Preirer, K. HL, 
HEIDENREICH, P., LaNcHaMMER, H., and 
Heinze, H. G. Radionuclides in renal trans- 
plantation. J. Nuclear Med., Nov., 1972, 73, 
795-800. (Address: G. Hör, Nuklearmed. 
Klin. d. TU, Ismaningerstrasse, 8 München 
So, Germany.) 


Several radionuclides were used to evaluate func- 
tion and morphologic disorders of renal transplants. 
[9.o-hippuric acid (IOH) was used for isotope ren- 
ography and to estimate glomerular and tubular 
function. IOH measures effective renal plasma flow. 
In!" Tc, and YbS*FDTA and DTPA were used 
for renography and to study glomerular function and 
renal clearance. Hg?9.mersalvl, Hg'’-chlormerodrin 
and I? fibrinogen have been used for renal scanning 
and localization. Xe! clearance was used to study 
extracorporeal cadaver kidney transplants. The renal 
cortical blood flow was determined by externally 
monitoring the Xe™ washout from the exteriorized 
kidneys, ToO; was used to study renal vascular 
perfusion. 
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Renal clearance studies were done by using P-o- 
hippuric acid and Yb¥*E DTA for a combined study 
of renal plasma flow and glomerular filtration, Re 
clearance was determined according to the whe 
body principle. 

The following criteria were found in acute rejection 
crises: (1) JOH accumulation (lack of excretory seg- 
ments or prolonged secretory maximum), lack of 
bladder activity and marginal filling defects in the 
scan; (2) positive correlation between serum creati- 
nine and the elimination index of the TOH and Ini. 
Fe-EDTA renograms and a negative correlation 
between serum creatinine and accumulation index of 
renography; (3) tubular and glomerular function was 
different in acute tubular necrosis of transplantec 
cadaver kidneys that were subjected to prolonged 
ischemia time before transplantation; [OH accumu- 
lated without excretion, whereas there was excellent 
excretion of the In!'9m.Fe-EDT A; (4) the delayed 
transit time of IOH in acute tubular necrosis seems 
to depend on the duration of ischemia time of the 
cadaver kidney before transplantation; (ç) arterial 
thrombosis or complete occlusion results in total loss 
of accumulation of radioactivity; (6) rectilinear scans 


using Hg? or Hg! were characterized by filling 
defects in the center, upper or lower pole of the re- 
jected kidney; (7) sequential scanning using Y b". 
EDTA and/or IOH was of no predictive value in 
rejection of the kidney transplant; (8) renal clearance 
studies gave additional information concerning the 
functional state of the rejected transplant, filtration 
was elevated in rejection crises; and (9) The Ac 
washout determination of the kidney before trans- 
plantation was of prognostic value in some cases 
when the renal cortical blood How was normal. 

A general discussion is given and the authors con- 
cur with previous reports in the literature that the 
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mine function and morphology of kidney transplants. 
Charles W. Cooley, M.D. 


SKELETAL SYSTEM 


GrENUTH, Savi M., Krein, Leroy, RaniNo. 
vicH, S., and Kine, KATHERINE C. Osteo- 
malacia accompanying chronic anticonvul- 
sant therapy. Y. Clin. Endocrinol. © Metabo? 

72, 25, 378-386. (From: Case West. 
ern. Reserve University, Cleveland, Ohio, 
and The Toronto Western Hospital, To- 
ronto, Ont., Canada.) 

This is a case report of an 18 year old black maie, 
who has been on anticonvulsant medications for 17 
vears. For at least 10 years the patient's average 
dailv intake of these medications was: phenobarbital 
64-96 mg./day, primidone 7so- 1,000 mg. day, an 
either diphenylhydantoin or mephenytoin 390-400 
mg./dav. 

The roentgenographic findings were reported as 
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follows (although no roentgenograms are reproducec 
in the article): there was widening and demineraliza- 
tion of the femoral, tibial, fibular, and radial epiph- 
yses as well as failure of fusion of the angular 
epiphyses of the vertebral bodies. Subperiosteal 
resorption of the phalanges was noted as well as 
cystic changes in the heads of the humeri and clav- 
icles. A “rugger-jersey” pattern of increased density 
of the upper and lower borders of the vertebral 
bodies was also present. 

Laboratory findings included serum calcium levels 
ranging from 7.9-8.17 mg./100 mL, and phosphorus 
levels ranging from 3.3-4.0 mg./100 ml. The serum 
alkaline phosphatase was elevated at 60 King- 
Armstrong units. Other blood chemistries were well 
within normal limits. There was no aminoacidemia, 
but there was a mild aminoaciduria. It is to be noted, 
however, that a urinary aminoacid screening at age 
11 was negative. 

An open iliac crest biopsy was subsequently per- 
formed and revealed the presence of numerous wide 
osteoid seams covering almost all of the endosteal 
surfaces of the trabecular bone and the inner aspects 
of the haversian canals. Quantitation of the osteoid 
as a proportion of the total bone matrix in the biopsy 
section demonstrated that 23 per cent of the bone 

'as unmineralized (normal less than 6 per cent). 
Changes compatible with mild osteitis fibrosa were 
also present. 

The evidence for the osteomalacia was both roent- 
genographic and histologic, while the evidence for 
the secondary hyperparathyroidism was not only 
roentgenographic and histologic, but also chemical 
as evidenced by elevated serum immunoreactive 
parathormone suppressible by calcium infusion. 

It was concluded that sustained exposure to large 
amounts of anticonvulsants induced a state of de- 
ficient vitamin D, reputedly due to altered metabo- 
hsm of the vitamin, or inhibition of its effects. Other 
causes of osteomalacia in this age group which were 
felt to be excluded by one means or another were 
dietary deficiency, malabsorption, renal glomerular 
disease, renal tubular acidosis, a generalized Fanconi 
syndrome, vitamin D resistant rickets, and finally 
there was no history of chronic ingestion of fluoride 
or aluminum hydroxide compounds. 

Unfortunately, as in most cases like this, it is not 
possible to withdraw the anticonvulsive medication 
without incurring a serious risk of status epilepticus. 
There are no other recommendations for prophylaxis 
at this time.—Donald M. Monson, M.D. 


FERGUssow, I. L. C. Haemangiomata of skeletal 


England.) 


Two cases of skeletal muscle hemangiomata are 
described. Most authors believe that these tumors 
are congenital in origin and they have frequently 


FEBRUARY, 1973 


been described as vascular hamartomata. Most are 
discovered in childhood or adolescence and over 84 
per cent of the reported cases occurred in the first 3 
decades of life. There is an almost equal sex inci- 
dence. They mainly arise from a single muscle. Al- 
most all present as a soft tissue swelling. Sixty per 
cent of cases have associated pain from pressure on 
local nerves. Overlving skin is frequently normal, 
but may be warm and bluish red. 

Soft tissue roentgenograms may show the appear- 
ance of dilated vessels, and also the presence of 
phleboliths. Arteriography can be valuable in con- 
firming the diagnosis preoperatively and indicating 
the ongin of the feeding vessels. 

Microscopically, arterial, venous, capillary and 
cavernous elements may be found infiltrating be- 
tween muscle fibers and various degrees of degenera- 
tion. 

The treatment of choice is local excision of the 
tumor. Where excision is impracticable because of 
extensive infiltration or the likelihood of risking 
permanent deformity, radiotherapy may be bene- 
ficial. Partial excision with the risk of recurrence is 
to be avoided wherever possible-—-David Morse, M.D. 


Bioop AND LvMPuH System 


Heinze, H. G., Krein, U., Becken, H. M., 
' Bepacut, R., and Ruerr, F. L. Angio- 
F graphie bei abdominalen Stromungsgerau- 


schen. (Angiography in patients with ab- 
dominal murmurs.) Fortschr. a. d. Geb. d. 


* 


-niversitàt, 8 München 12, 
Ziemssenstrasse 1, Germany.) 


Abdominal murmurs can be heard over vascular 
stenoses, collateral circulations, arteriovenous fistu- 
lae and aneurysms. These different causes of abdomi- 
nal murmurs and their pathophysiologic basis are 
discussed and illustrated by cases which have been 
investigated by means of angiography. 

Renal artery stenosis is the most common stenosis; 
a murmur ts audible in 50-20 per cent of the cases. 
Congenital vascular hypoplasia, Abromuscular hyper- 
plasia, arteriosclerosis, endangiitis obliterans, aneu- 
rysms of the aorta or renal artery, arterial emboli, 
compression or kinking of renal arteries and trau- 
matic vascular lesions can all cause a stenosing 
process of the renal arteries. The poststenotic dilata- 
tion is a diagnostic criterion in differentiating a true 
stenosis from a functional vascular spasm. 

Collateral circulation is usually the result of an 
acquired vascular stenosis; congenital vascular ab- 
normalities with collateral circulation are rarely 
encountered. Pretormed collaterals of the splanchnic 
arteries are the pancreaticoduodenal arcade between 
the celiac trunk and the superior mesenteric artery, 
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and the arc of Riolan between the superior and in- 
ferior mesenteric artery. The collateral circulation 
to the kidney arises from the capsular, peripelvic and 
ureteral arterial svstems. Collateral circulation does 
not always generate an audible sound; in particular, 
renal collaterals are found frequently without a 
murmur. 

Aneurysms are primarily due to arteriosclerosis; 
however, congenital deformities as well as mycotic 
and traumatic aneurysms have to be considered. 
They all can cause murmurs. Angiography is usually 
needed for diagnosis, as splenic artery aneurysms 
caleifv rarely and renal artery aneurysms in only 
30-40 per cent of the cases. 

Arteriovenous fistulae cause usually a continuous 
murmur with a systolic maximum, They can result 
in high output failure when a large amount of blood 
is shunted. Intraabdominal A-V fistulae are rare; 
they are latrogenic, traumatic, spontaneous or con- 
genital in origin. Two cases of A.V fistulae post 
nephrectomy are presented and discussed; until 1969 
only 19 cases had been reported in the literature. 

One case of arterioportal fistula is reported; this 
is a rare vascular abnormality, of which only $7 cases 
have been found in the literature. One-third of the 
cases were of iatrogenic origin. Arterioportal fistulae 
result in portal venous hypertension with gastric and 
esophageal varices. Therefore, gastrointestinal bleed- 
ing and an abdominal machinery murmur in a pa- 
tient with previous abdominal surgery should war- 
rant angiography which would be diagnostic in this 
condition.— Peter. F. Winter, M.D. 


Apamsons, Rorand f.a, KiN&HaBWaLa, Ma- 
HESH, Moskowrtz, Hanorp, HIMMELFARB, 
Eror, Minkowrrz, STANLEY, and LERNER, 
BERNARD. Portacaval shunt with arterializa- 
tion of the hepatic portion of the portal vein. 
Surg., Gynec. &g Obst., Oct., 1972, 735, $29- 
535. (From: Department of Surgery, Down- 
state Medical Center, Brooklyn, N. Y.) 


Progressive deterioration of hepatic function and 
development of other undesirable metabolic se- 
quelae following traditional portosystemic shunts are 
felt to be related to the abrupt decrease in total 
hepatic blood flow and resultant lowering of sinu- 
soidal pressures. Arterial hookup of the hepatic por- 
tion of the portal vein following shunting has been 
experimentally. successful in maintaining. hepatic 
blood flow and pressures. 

The authors report the results in 7 patients in 
whom an end-to-side portacaval shunt was combined 
with arterialization of the hepatic portion of the 
portal vein by means of an anastomosis between the 
right gastroepiploic artery and the reopened umbilical 
vein. This artery was chosen because of its small size, 
which avoids an abrupt and damaging increase in 
hepatic portal vein blood flow and sinusoidal pres- 
sure. After completion of an end-to-side anastomosis 
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between the gastroepiploic artery and the umbilica! 
vein, the flow in the umbilical vein is not pulsatile, 
but a thrill is palpable. Postoperatively, a bruit is 
heard over the arteriovenous anastomosis in the 
majority of patients, permitting convenient follow-up 
study of the arteriovenous fistula. 

The 7 patients have been followed from 3 to 22 
months. One elderly alcoholic patient succumbed oi 
hepatic coma § months after shunting. At i months 
postshunting however, when he had been re-admitted 
with jaundice, the bruit was absent and angiography 
confirmed occlusion of the arteriovenous anastc mo- 
sis. Another middle-aged alcoholic died approxi- 
mately 6 months following shunting of hepatic tail 
ure due to fatty metamorphosis caused by continued 
excessive alcoholic intake and malnutrition. A third 
young alcoholic died from septicemia following ab- 
dominal trauma without hepatic decompensation. 
He had survived approximately < months. 

Histologic studies of the livers of the patients who 
succumbed showed a progression of cirrhosis in 2 
patients. Vasculitis, intima proliferation, or throm- 
bosis of the portal vein branches was not observed. 


These findings demonstrate that artenalization ot 


the liver of 5 to 6 months’ duration did not create 
vascular damage as had been observed in animal 
experiments. 

The other 4 patients have survived from 3 to 22 
months with no restriction in protein intake. The 
most significant feature following arterialization of 
the liver was the smoothness of the postoperative 
course in all patients, with no hepatic decompensa- 
tion, which appears to be the major contributing 
factor in avoiding operative mortality. There has 
been no complicating ascites. 

This procedure is contraindicated in patients with 
spontaneous reversal of blood flow in the porta! 
vein. Under these circumstances the portal vein does 
not contribute to the hepatic perfusion except by 
providing an outflow tract, and therefore arterializa- 
tion does not appear Justified. 

The limited. but encouraging experience 
arterialization of the hepatic end of the pe 
suggests that it may be used in patients with Pe * 
existing portacaval shunts in whom hepatic en- 
cephalopathy is the major complication. Donat? M. 
Monson, M.D. 


with 
tal vein 


Wanker, D. L, Broor, K., Witrraus, G., and 
Gite, I. Inflammatory aneurysms of the 
abdominal aorta. Brit. F. Surg., Aug., 1972, 
59, 609-614. (Address: Mr. D. I. Walker, 

Department of Surgery, Manchester Roya! 

Infirmary, Manchester M13 9 WL, England.) 


patients undergoing operative treatme 
168 were found to 


Of 197 
for MU aortic aneurysms, 
have aneurysms of the atherosclerotic type. In the 
remaining 1g cases the aneurysms were unusually 
thick-walled and surrounded by extensive fibrous 





Abstracts of Radiologic Literature 


adhesions which made operative procedures much 
more difficult. These are described as inflammatory 
because of the dense infiltration of the medial and 
adventitial coats with lymphocytes, plasma cells and 
histiocytes including occasional giant cell forms and 
small granulomata. They have a thick firm smooth 
wall which is shiny white in appearance. The adia- 
cent dense fibrosis is marked and may involve ad- 
joining tissues and structures. This makes dissection 
of adjacent structures such as sigmoid colon, duo- 
denum and inferior vena cava difficult. 

Retrospective study reveals certain clinical char- 
acteristics of these patients differing from the usual 
atherosclerotic aneurysm group. The inflammatory 
aneurysms tended to occur in a younger age group 
with an age range of 42 to 71 vears (average age 62 
vears) as opposed to the atherosclerotic group with 
ages ranging from $4 to 86 years (average age 72 
vears). Whereas 15 per cent of the inflammatory 
group presented after rupture of their aneurysms, 
40 per cent of the atherosclerotic group presented 
with this clinical finding. The 1:9 female to male 
ratio for atherosclerotic aneurysms manifested itself 
in the inflammatory group as well. There was signifi- 
cantlv greater peripheral vascular occlusal disease in 
the atherosclerotic group as determined by pedal 
pulse absence as compared with the inflammatory 
group. The erythrocyte sedimentation rate tended to 
be elevated in the inflammatory aneurysms, whereas 
it was usually normal in the atherosclerotic group. 
There was no significant difference in the extent of 
calcification present as visualized roentgenographi- 
cally between the groups. 

It would appear that inflammatory aneurysms are 
a discrete entity with significant differences from a 
more common atherosclerotic form in both their clin- 
icaland structural characteristics.—David Morse, M.D. 


Di Curro, Grovannt. Recent successes and 
failures in radiographic and radioisotopic 
angiography of the spinal cord. Bri 7. 
Radiol., 1972, 45, $$3-560. (From: Section 
on Neuroradiology, National Institute of 
Neurological Diseases and Stroke, National 
Institutes of Health, Bethesda, Md.) 


Radiographic visualization of the arteries of the 
thoracolumbar segment of the spinal cord has been 
consistently obtained since the introduction of the 
selective arteriographic technique. The successful 
demonstration of the cervical cord vessels is im- 
proved, if, in addition to the vertebral arteries, both 
costocervical trunks are also injected. Nevertheless, 
the author fails to adequately visualize the cervical 
cord vasculature in about 20 per cent of the cases. 

Attempts to demonstrate spinal cord vessels in 
man, by nonselective techniques with potentiation 
of aortographic methods, have failed. 

Visualization of well individualized normal 
cord veins is rarely obtained. 
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Some observations made during the author's angi- 
ographic studies of 70 cases of arteriovenous mal- 
formation of the spinal cord are reported. Technical 
advice is offered to improve the demonstration of 
feeders in this frequent pathologic lesion of the spinal 
cord. The first observation of a cord arteriovenous 
malformation associated with a similar malformation 
of the brain is reported. Spinal subarachnoidal bleed- 
ing 15 an unexpectedly rare complication encountered 
almost exclusively in cases where a concomitant 
arterial aneurysm is present. In patients suspected of 
harboring an arteriovenous malformation of the 
thoracolumbar spinal cord, the dangerous possibility 
of needle penetration within the lesion should be 
considered before attempting a lumbar myelography. 
[n some instances, one may pass directly to arterio- 
graphic studies avoiding myelography. An alterna- 
tive screening procedure is the newly introduced 
radioisotope spinal cord angiography. 

Certain angiographic observations in tumors, 
obstructive vascular disease, trauma, and radiation 
damage of the spinal cord are commented upon.— 
William T. McLaughlin, MD. 


ATION THERAPY 


AnsENEAU, J. C., Sponzo, R. W., Levin, D. L., 
SCHNIPPER, L. E. Bonner, H., Younc, 
R. C, CaNELLos, G. P., Jounson, R. E., 
and DeVrra, V. T. Nonlymphomatous 

malignant tumors complicating Hodgkin’s 

disease: possible association with intensive 

therapy. New England J. Med., Nov., 1972 

257, 1119-1122. (Address: J. C. Arseneau, 

M.D., Bldg. 10, Room 12N226, National 

Institutes of Health, Bethesda, Md. 20014.) 


The case records of 425 patients with Hodgkin's 
disease treated at the NIH were reviewed. These 
were divided into subgroups on the basis of treat- 
ment received. The expected incidences of malignant 
tumors were calculated for each subgroup on the 
basis of age, sex, and mean follow-up period from the 
time of diagnosis of Hodgkin’s disease. 

Significantly increased risks of development of 
second malignant tumors were found in the entire 
group of 425 patients and in the subgroups, treated 
with both radiotherapy and chemotherapy, and with 
intensive radiotherapy without intensive chemo- 
therapy. The greatest increase in risk was observed 
in 35 patients who received both intensive radiothera py 
and intensive chemotherapy. 

Within the past decade wide-field intensive radio- 
therapy and combination chemotherapy have be- 
come accepted approaches for the treatment of 
Hodgkin's disease. 

The authors have observed, within the past vear, 
3 cases of a second malignant tumor complicating 
Hodgkin's disease. These cases were remarkable in 
that the second tumors occurred in a group of rela- 
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tively young mean age. Two of the second tumors 
had unusually malignant histologic characteristics, 
and all had a rapidly fatal clinical course. The pa- 
tients in whom these second tumors developed had 
all received intensive radiotherapy, had recurrent 
Hodgkin’s disease, and had been treated with combi- 
nation chemotherapy within only a few months after 
radiotherapy. 

Chemotherapy was subclassified as follows: inten- 
sive chemotherapy UC), consisting of MOPP 
cytoxan, vincristine, procarbazine and prednisone 
(COPP) for a minimum of 6 months; some chemo- 
therapy (single drug therapy or multiple agents used 
sequentially); and no chemotherapy. Radiotherapy 
was subclassified as follows: intensive radiotherapy 
(IR), consisting of total nodal irradiation (treatment 
of all major node-bearing areas and spleen) or ex- 
tended field irradiation (treatment of primarily in- 
volved nodal areas and the contiguous node areas) 
given as a unified course of therapy; some radio- 
therapy, comprising local field irradiation restricted 
to the primary site of disease on one or more separate 
oceasions; and no radiotherapy. The patients treated 
at the Institute (including all those who received 
total nodal irradiation and the great majority of 
those who received extended field irradiation) were 
given a minimal tumor dose of 3,000 rads to each 
treatment area. 

Of 425 patients with Hodgkin’s disease, 19 addi- 
tional malignant tumors were found in 18. Twelve of 
these were diagnosed after the diagnosis of Hodgkin’s 
disease and after the initiation of therapy. 

The possibility of increased susceptibility to 
second malignant tumors in patients with Hodgkin’s 
disease has been studied previously, and incidence 
figures of 2.2 per cent, 1.6 per cent, and 1.8 per cent 
reported, All previous reports have concentrated on 
the over-all incidence without analysis of the possible 
role of therapy in inducing second malignant tumors. 

Opinion is divided whether or not patients with 
Hodgkin's disease have an increased risk that a 
second malignant tumor will develop over that of the 
general population. 

All 3 second malignant tumors, in the 35 patients 
treated with IR4- IC, developed within or near fields 
of previous irradiation.-Stephen N. Tager, M.D. 


Jounson, Sanpra K., and Jouwusow, Rara E. 
Tonsillectomy history in Hodgkin's disease. 
New England F. Med., Nov., 1972, 267, 1122- 

1125. (From: Radiation Branch, National 
Cancer Institute, National Institutes of 


Health, Bethesda, Md.) 


Of 174 patients recently treated for Hodgkin’s 
disease (between 1965 and 1970), a history of tonsil- 
lectomy was obtained in $2 per cent. Except for a low 
rate of tonsillectomy in younger patients, statisti- 
cally significant variations from the over-all rate 
were absent when tonsillectomy was correlated with 
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other features such as sex, extent of disease, n e 
versus absence of constitutional symptoms, prima 
site of involvement and histologic das cata ion, 

A comparison of patients and matched siblings did 
not reveal a difference in tonsillectomy rate, although 
a number of patients with intact tonsils had health v 
matched siblings with a history of tonsillectomy. The 
review failed to demonstrate a relation. between 
tonsillectomy and the clinical features of Hodgkin's 
disease. It did not support the hypothesis that prior 
tonsillectom y increases susceptibility to this disease 
by removal of a “lymphoid barrier.” Also of interest 
were 2 sibling pairs without tonsillectomy in whom 
Hodgkin’s disease developed coincidentally within a 
span of 1 year desp te separate residences 

Half of the patients had at least 1 ne with a 
ditferent tonsillectomy history, and 32 per cent of 
the closest matched siblings had a tonsillectomy 
history different from that of the patient with whom 
they were matched. Of particular interest were ^ 
patients with intact tonsils whose matched healthy 
siblings had undergone tonsillectomy. 

This review provides the first description of tonsi! 
lectomy history correlated with multiple clinical 
features of Hodgkin’s disease. 

Under any circumstances, the low rate of familial 
coincidence observed scarcely warrants the isolation 
of patients from other members of the imn 
family any more than from society in general. 

The clinical features of Hodgkin's disease do not 
support the contention that tonsillectomy selectively 
predisposes to the clinical expression of this iym. 
phoma.-—Stephen N. Tager, M.D. 


ediate 


NELSON, TN C. Effect of increased iodine 
intake on the thyroidal response to a 
stimulation. T. N uclear Me d., Nov., 1972, 43, 
828-833. (Address: Department of Medius 
Loma Linda University School of Medicnie 
Loma Linda, Calif. 92364.) 


Thyroid response to thyrotropin (TSH) is a te 
of thyroid function. The thyroidal radioactive ‘odine 
(RAI) uptake is the most useful test of this response. 
Iodine depletion increases the RAI uptake and in- 
creases the thyroidal response to thyrotropin (TSH), 
while iodine excess decreases the RAI uptake and 
may decrease the response to TSH. 

The author studied the effect of increased iodine 
uptake on the response of the RAT uptake to TSH 
stimulation. The study compared the response to 
TSH stimulation of subjects living in southern Cali- 
fornia, who have a relatively high iodine intake, with 
a previously reported study of subjects living in 
Alabama, with lower iodine intakes. 

The study included §7 euthyroid subjects, 06 
patients with primary hypothyroidism and 19 pa- 
tients with hypothyroidism due to pituitary eae 
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24 hour uptake measurements were made. Each 
subject received either $ USP units of bovine TSH 
intramuscularly once, or 10 units daily for 3 days. 
Eighteen hours after the final injection of TSH, 
background counts were obtained and a larger tracer 
dose of I?! for the post-TSH 24 hour thyroidal up- 
take was given. The calculated mean iodine intake 
was 369 ug. per day for the euthyroid Alabama sub- 
jects and 1,260 ug. per day for the California. sub- 
jects. 

The pre-TSH uptakes and the post-TSH uptakes 
and increments In uptake were significantly lower in 
subjects with higher iodine intake when a single dose 
of TSH was used. The post-TSH uptake and incre- 
ments after 3 doses of TSH were not significantly 
different between the 2 groups despite an apparently 
larger increment in the higher iodine intake group. 

There were no significant differences in the hypo- 
thyroid patients in the pre-TSH RAI uptake and the 
post-TSH RAT uptake, or the increments in uptake 
between the California and Alabama patients. There 
was no difference in response between the 1 and 3 
dose tests. The results in the patients with pituitary 
failure were the same in California and Alabama. 

Increased iodine intake decreases both the pre- 
and post-TSH RAI uptake when one dose of TSH is 
given. The increment in RAI uptake after 1 dose of 
TSH is independent of the level of RAI uptake before 
stimulation but is decreased when iodine intake is 
increased. The effect of increased todine intake dis- 
appears after 3 doses of TSH. An absolute increment 
in 24 hour RAI uptake of 10 or more after TSH stim- 
ulation provides a useful dividing line for distinguish- 
ing euthyroid responses from the response in primary 
hypothyroidism in subjects with differing levels of 
iodine intake after either 1 or 3 doses of TSH.-— 
Charles W. Cooley, M.D. 


Liuzzi, A., Keaney, J., and FREEDMAN, G. 
Use of activated charcoal for the collection 
and containment of Ne exhaled during 
pulmonary studies. Y. Nuclear Med., Sept., 


nological Institute, Lowell, Mass., and Yale 
University School of Medicine, New Haven, 


Conn.) 


Xenon 133 gas, widely used for pulmonary studies, 
can be an internal as well as an external source of 
radiation exposure for medical and paramedical per- 
sonnel working in the area of its use. A simple method 
is presented for the collection and containment of 
Xe, which takes advantage of the high absorbabil- 
ity of activated charcoal for xenon. Efficiency of 
xenon collection and containment was studied as a 
function of temperature. 

The basic trap unit consists of a cylindrical glass 
vessel containing 100 grams of loosely packed acti- 
rated carbon granules with a glass tube running 
axially the length of the vessel and excluding the 
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charcoal. A moisture pretrap consisting of a glass 
cylinder filled with calcium sulfate (drierite) is con- 
nected integrally to the inlet to avoid moisture 
condensation on the charcoal. 

In the testing procedure, vacuum pumping was 
used to draw gases through the tube svstem at a rate 
of approximately 6 liters; minute, which simulates 
the respiratory minute volume of normal humans. 

Collection efficiency was studied under 3 cooling 
conditions, room temperature, ice and water, and 
dry ice and methanol. In all cases, the efficiency ex- 
ceeded 99 per cent. Retention is seen to increase at 
decreased coolant temperatures. 

Following the Xe! collection, each trap was then 
imaged with a Pho/Gamma HI scintillation camera 
to obtain integral counting rates as well as scinti- 
photographs showing the spatial distribution of the 
activity within each. trap. This demonstrates that 
with continued bulk flow through the trap, xenon 
will migrate in the direction of the bulk gas low. The 
effect of the activated carbon is to selectively slow 
down the net flow rate of the xenon. 

The trap system has been used in a number of 
perfusion studies with humans, so that efficiencies 
could be determined and compared with the experi- 
mental results. The svstem was similarly used in a 
number of pulmonary experiments with dogs, em- 
ploying a full face mask. In all cases the computed 
efficiencies were comparable to those obtained 
experimentally. 

The results clearly indicate the feasibility of using 
activated charcoal as a means of controlling the 
escape of radioactive xenon employed in clinical 
pulmonary studies. Since the trap works quite well 
at room temperature, a collection system may not 
require the complexity associated with a cooling 
requirement. 

A technique for recovering the xenon from 
the trap for re-use is described.—William T. 


McLaughlin, M.D. 


Miarg, Aucusr, Jr, RopbRiGUEZ-ANTUNEZ, 
ANTONIO, and Girt, Witrrep M. Jr. 
eHiHars 


Pancreas scanning after ten years. 5 
in Nuclear Med., July, 1972, 2, 20 


Memorial Hospital, and Division of Radio- 
therapy and Nuclear Medicine, Cleveland 
Clinic Foundation, Cleveland, Ohio.) 


The pancreas is a difficult organ to study in a 
clinical setting. Advanced disease usually is present 
before diagnosis is confirmed by conventional 
methods. 

Although Se methionine was introduced 10 years 
ago, progress In using this tracer for study of pan- 
creatic disorders has been slow. 

The various chemical, radiologic, ultrasonic, and 
endoscopic diagnostic approaches all have one or 
another drawbacks. None has the potential for pro- 
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ducing images of pancreatic tissue in both an ana- 
tomic and physiologic context with the simplicity, 
speed, safety, and availability of the pancreas scan. 
Of greater significance is the potential of the scan for 
use as a screening procedure to initiate an attack on 
the poor statistical results in pancreatic carcinoma. 

The early use of pancreas scans in patients with 
less than classical signs and symptoms of a pancre- 
atic lesion is stressed as having significant potential. 
The pancreas scanning as a useful procedure has been 
much maligned, but detailed analysis of the literature 
and the authors’ own experience show substantial 
justification for the clinical usefulness and reliability 
of this method. 

The use of the rectilinear scanner in the early half 
of the decade, in spite of its limitations, led to later 
and now more widespread use of the scintillation 
camera for pancreas scanning. The ability of the 
camera to produce frequent sequential images of the 
pancreas probably has been the most significant 
factor in stimulating a revival of interest and clinical 
use of pancreas scanning. 

Digital data processing and short half-life Se? 
labeled methionine, when available, may lead to 
another boost in utilization and accuracy. 

Successful results require careful technique and a 
systematic approach. The use of a stimulating meal 
following an overnight fast is recommended. Inter- 
pretation is based on application of relatively well- 
defined criteria and requires some degree of experi- 
ence. Much of what was called equivocal or poor 
results in the past can be explained by an under- 
standing of pancreatic physiology and the actual 
functional condition of the patient's pancreas. 

Clinical results show that a normal study is very 
strong evidence for lack of pancreatic disease, while 
abnormal studies are only slightly less accurate in 
the presence of carcinoma or pancreatitis. The inci- 
dence of false negatives and false positives is higher 
when the rectilinear scanner is used rather than a 
scintillation camera.—William T. McLaughlin, M.D. 


ULTRASOUND 


Tuis, L. G., Roos, PETER, and WIENER, 
Jan D. Use of ultrasound and digital scinti- 
photo analysis in the evaluation of solitary 
thyroid nodules. Y. Nuclear Med., July, 1972, 
13, 504-509. (Address: L. G. Thijs, Depart- 
ment of Internal Medicine, Academisch 
Ziekenhuis der V.U., 1117 de Boelelaan, 
Amsterdam 1011, The Netherlands.) 


One hundred and two patients with clinically 
solitary thyroid nodules were examined with a 
gamma camera and with B-scan ultrasound tech- 
niques. Scintiphotos were made 1 hour after an oral 
dose of Tc??"O,, the position of the nodule being 
marked on the skin during palpation preceding 
scintiphotography. The ultrasonograms were ob- 
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tained with a 2.5 MHz probe and, in general, a single 
scan obtained over about 15 minutes was performed. 
Sensitivity was set at a “low” value, because the 
authors were only interested in the outline of the 
gland or nodule. 

Fifty-three patients, all of them euthyroid, showed 
a cold area on a scintiphoto corresponding to the 
nodule. In almost all these cases the outline of the 
nodule could be made out on the ultrasonic tomogram. 
Thirty-three patients had a single hyperthyroid 
nodule. Normal thyroid tissue was completely sup- 
pressed in 16 of the 33 patients, so the true size of 
the gland in these patients could only be assessed by 
ultrasound. In 13 patients, a solitary nodule was 
palpable, but delineated on the scintiphoto either by 
size (8 patients) or not atall and would, therefore, be 
considered a warm nodule. The ultrasonogram 
showed that these nodules were thicker than the 
surrounding tissue and therefore hypofunctioning 
per unit volume, and should consequently be con- 
sidered as cold nodules. In 3 patients, a slight in- 
dentation formed the only scintigraphic clue to the 
presence of a nodule. The ultrasonogram showed the 
presence of a nodule situated almost entirely outside 
the gland. Using palpation, scintigraphic techniques, 
and ultrasound data, these nodules were correctly 
classified as nonfunctioning. 

The authors consider that ultrasound is of value in 
the diagnosis of thyroid tumors: since it can distin- 
guish between solid and cystic lesions; enables one to 
diagnose some cold lesions which have a deceptive 
scintigraphic appearance; and gives a more accurate 
idea of the anatomic shape of the lesion, because 
depth as well as width and length are displayed.— 
Roger C. Sanders, M.R.C.P., F.F.R. 


Puipig, Ronatp V., BEHNaM, Ramsay, and 
Wi pb, Jonn. Ultrasound in cardiac diagnosis. 
Clin. Radiol., April, 1972, 160-173. 
(From: Department of Clinical Cardiology, 
Royal Postgraduate Medical School, Ham- 
mersmith Hospital, London W.12, England.) 


22 
c9 9 


This article is a review of the cardiac applications 
of diagnostic ultrasound. It deals particularly with 
pericardial effusion, the mitral valve, atrial myx- 
omas, aortic regurgitation, and hypertrophic ob- 
structive cardiomyopathy. 

The diagnosis of pericardial effusion is made by 
distinguishing between echoes derived from the 
anterior chest wall and the pericardium. Separate 
echoes from the pericardium will not be seen if no 
pericardial fluid is present. The diagnosis of peri- 
cardial effusion from posterior wall pericardial 
echoes is considered by the authors less reliable, 
since false positives do occur. 

The normal movements of the mitral valve are 
described; in each cardiac cycle, there are 2 opening 
(upward) movements and 2 closing movements, | 
partial and 1 complete. The first opening movement 
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occurs after the T-wave of the electrocardiogram at 
the onset of ventricular diastole. The second opening 
movement follows atrial contraction occurring after 
the P-wave of the electrocardiogram; the second 
closing movement follows the QRS complex which 
starts ventricular systole. In mitral stenosis, the 
diastolic closure rate is reduced. Patients with tight 
mitral stenosis all have closure rates less than 2.5 
mm. per second and the very severe less than 10 mm. 
per second. The diastolic closure rate is also slowed by 
hypertrophic obstructive cardiomyopathy and in the 
presence of aortic regurgitation. The authors have 
found the technique of value in differentiating mitral 
stenosis from the Austin Flint murmur and in de- 
termining the degree of mitral stenosis when the 
predominant clinical signs are those of mitral 
regurgitation. If the anterior mitral cusp is calcified, 
a thickened echo pattern is seen. Mobility can also be 
assessed by ultrasound, and the usual range is 
between 1.7 and 2.5 cm. If a valvotomy is performed 
with thick immobile valves, the prognosis is poor and 
the restenosis rate is high. The extent of valve 
calcification and pliability is better assessed by 
ultrasound than by radiologic techniques. 

The ultrasonic pattern in atrial myxomas is quite 
characteristic. Below the anterior mitral cusp echo, 
numerous spotty echoes occur. The diastolic closure 
is variable, being normal or somewhat slowed. 

In the authors’ experience, examination of the 
aortic valve motion is of little value; in aortic 
regurgitation there may be some vibration of the 
anterior mitral cusp due to the jet of blood regurgi- 
tating through the incompetent aortic valve. There 
may also be premature closure of the mitral valve 
where aortic cusp perforation has followed bac- 
terial endocarditis. 

In mitral regurgitation, the diastolic closure rate is 
accelerated; in combined stenosis and regurgitation, 
a biphasic pattern is seen. A rapid diastolic closure 
rate is not diagnostic of mitral regurgitation, but 
can be seen in any condition where there is a raised 
left atrial pressure, as with constrictive pericarditis 
or traumatic pericardial effusion. 

In hypertrophic obstructive cardiomyopathy 
(IHSS), some mitral regurgitation is usual. In addi- 
tion, there is an increased septal echo and an anterior 
systolic movement of the anterior mitral cusp. These 
characteristics make it possible to make a diagnosis 
of IHSS without catheterization. 

The authors briefly mention the measurement of 
left ventricular volumes by measuring the mitral 
ring movement and the difference in left ventricular 
diameter as measured by ultrasound from the fourth 
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or fifth left intercostal space. Such a measurement 
has been found to correlate well with angiographic 
data. 

This review must be considered limited, because 
many of the applications of ultrasound to cardiac 
diagnosis have been described since the article was 
written; in particular, there is no mention of its use 
in congenital heart disease.—Roger C. Sanders, 
MRCP o FER. 


Rasmussen, S. Norsy, Horm, H. H., KRISTEN- 
SEN, J. Kvisr, and BarLEBOo, H. Ultra- 
sonically-guided liver biopsy. Brit. M. F., 
May, 1972, 2, 500-502. (From: Ultrasonic 
Laboratory, Department of Surgery and 
Department of Pathology, Gentofte Hos- 
pital, DK-2900 Hellerup, Denmark.) 


A 2 MHz transducer with a central canal with an 
internal diameter of 2.5 mm. was used for a series of 
18 liver biopsies. After the skin had been sterilized 
and local anesthesia and sterile oil had been applied, 
a guide needle was passed via the central canal of the 
transducer to a depth corresponding to the thickness 
of the abdominal wall. An aspiration needle was 
then inserted through the guide needle and passed in 
the direction of a previously located lesion to a 
marked-off depth. The duration of the intrahepatic 
stage of the procedure was about 5 seconds. 

Both the ultrasonic aspiration technique and 
blind biopsy using the Menghini technique were per- 
formed in 18 patients. Thirteen of the 18 patients 
were found to have liver metastases either by 
biopsy, operation, or necropsy. Three patients were 
found at autopsy not to have liver metastases and 
in 2 a definitive diagnosis could not be made. Only 3 
of the 15 patients with tumors had positive biopsies 
using the Menghini technique. Nine of the biopsies 
taken with ultrasonic aspiration. technique were 
positive, and in 2 others the findings were “possible 
tumor cells." The only complication was 1 case of 
simple pneumothorax which did not require treat- 
ment. Since a needle of only 2.6 mm. in diameter was 
used for aspiration, only detached cells could be 
examined cytologically. This information is not as 
comprehensive as that gained with the Menghini 
needle but is, in the authors' opinion, usually ade- 
quate to diagnose malignancy. 

The authors conclude that, if a lesion can be located 
within the liver ultrasonically, aspiration biopsy 
under the guidance of ultrasound much increases the 


accuracy of liver biopsy.— Roger C. Sanders, 
MRCP. F.F.R. 











Here are four ways to handle your 
In-vitro and in-vivo testing requirements. 


IN-VITRO 


LOGIC" scintillation 
well counter 


LOGIC™ is a simplified in- 
tegrated spectrometer and 
well counter that's easy to 
operate. Most important is 
the LOGIC™ unique service 
commitment. When pro- 
blems arise, a unique service 
program goes into action and 
your unit is back in operation 
fast. Every LOGIC is 
built with solid state and in- 
tegrated circuitry to give 
greater reliability and less 
downtime. 


The LOGIC™ symptom de- 
scribing manual allows you to 
pinpoint most service prob- 
lems in minutes. A call to our 
technical representative con- 
firms or corrects your diag- 
nosis immediately. The cor- 


LKB/Wallac 
automatic gamma 
sample changer 


The LK B- Wallac 80000 auto- 
matic sample changer handles 
a large capacity of samples to 
free your skilled staff for 
other duties. It allows long 
uninterrupted automatic runs 
with either uniform or inter- 
mixed samples. 


The sample conveyer oper- 
ates as an endless belt giving 
you fast, safe and secure 
pneumatic handling of sam- 
ples. There are two methods 
for positive sample identifica- 
tion before measurement, its 
position on the conveyer belt, 
and a binary coded cap. And, 
samples are changed in only 
10 short seconds. Data read- 








rect plug-in circuit board or a 
replacement LOGIC™ is air 
shipped to you the same day. 
You're back in operation 
within 24 hours. In short, if 
you have trouble with a 
LOGIC™, we'll repair or re- 
place it with a service loaner 
in 24 hours or less. 





out is supplied in printed 
form or on punched tape. The 
Wallac automatic sample 
changers simple foolproof 
controls allow you to handle 
your needs efficiently and 
accurately. 


IN-VIVO 


GRAPHIC™ 
Rectilinear scanner 


GRAPHIC™ operation is 
simple. The control panel is 
designed for a logical left to 
right set-up procedure. Start 
at the left with Power On and 
work your way in a logical 
sequence to the right of the 
panel to Scan On. GRAPH- 
IC™ two-position film 
cassette allows you to scan 


LOGIC™ 
with uptake module 


By simply adding a medical 
stand and probe with colli- 
mator to either of two 
LOGIC™ models, the 111 or 
121, you’re ready for thyroid 
uptake studies. The LOG- 
ICTM modular concept pro- 
vides add-on capabilities for 
you. Buy what you need when 
you need it. And, you still get 
the unique service commit- 
ment provided only by LOG- 
ICTM , when problems 
arise, we'll repair or replace 
your instrument with a serv- 
ice loaner in 24 hours or less. 


ABBOTT LABORATORIES _ 
Radio-Pharmaceutical Products Division 
North Chicago, Illinois 60064 

Health Care Worldwide 

World's Leading Supplier 

of Radio-Pharmaceuticals 


Representative for Europe Labor-Service GmbH, Abt 
Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 


14” x 17” in either direction, 
across the chest or lengthwise 
along the body. GRAPH- 
IC™ will accomodate a 
variety of large scan field re- 
quirements with uniform 
ease. And, GRAPHIC™ js 
built to last requiring a mini- 
mum of service attention. It’s 
SO rugged that we warranty it 
for mobile operation. You 
have to be tough to work 
under these conditions. 











And, these instruments come 
from a full-line supplier who 
assures you of a continuing 
Service commitment to train 
and assist your personnel in 
all their needs. It's our privi- 
lege to keep your Abbott in- 
struments operational. 





A totally new approach , 
to improved image quality. 


New X-OMATIC Products...from Kodak. Designed to provide 
sharper, more detailed radiographic images and help 
improve overall efficiency of radiology departments. 


New total-contact cassette. 
Lightweight. Durable. 
Easy to handle. 


The new KODAK X-OMaArIC Cassette has curved 
covers that roll out the air for total, uniform 
screen/film contact. The screens are specially 
compounded to provide greater screen effi- 
ciency and reduced crossover to offer improved 
image quality. The cassette handles easily, has 
a special latch that opens with one hand for 
fast, convenient loading and unloading of film. 
Color coding and service labels help minimize 
confusion and reduce error. 


2 new films-- 2 new intensifying 
screens-3 medical radiographic 


services. 


Two new films and two new intensifying screens 
create a choice of three medical radiographic 
services to meet the specific demands of ex- 
panding diagnostic programs. And each screen/ _ 
film combination provides improved radio- 
graphic detail. For General Radiography: 
KODAK X-OmatTic Regular Intensifying Screen 
with KODAK X-OMATIC G Film. For Radiog- 
raphy of Extremities: KODAK X-OMATIC Fine In- 
tensifying Screen with KODAK X-OMATIC G Film. 
For High-Speed Radiography: KODAK X-OMATIC 
Regular Intensifying Screen with KODAK 
X-OMATIC H Film. 
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All of which adds up to this: The new 
KODAK X-Omatic Product line offers im- 
proved image detail, convenience anc 
efficiency. | 

These products join the current KODAK 
RP X-OMAT Product line to extend your 
choice of quality x-ray products for quality 
diagnostics. 

For further information regarding both 
the new KODAK X-OMATIC Products and 
KODAK RP X-OMAT Products, consult your 
Kodak Technical Sales Representative or 
your x-ray products dealer. 


EASTMAN KODAK COMPANY 
Radiography Markets 
Division, Rochester, N.Y. 





With Sakura’s QX-1200 X-ray 
film processor, you can change 
from 90-second to 3-1/2 minute 
processing by just pushing a but- 
ton. No other processor has this 
feature, which makes the 1200 a 
bit of good news for your fingers. 


Exclusive Distributors 
Western Hemisphere 


SAKURA 


For you, the 1200 provides a big 
output from a smail unit (only 5.5 
square feet of floor space), is easy 
to operate and service, and gives 
you years of low-maintenance op- 
eration, It has direct developer 
and dryer temperature readings, 


KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and Instrumentation 


XE 


and offers automatic feed for roll 
and cut film as an option. 


THIS PART IS FOR YOUR HEAD 
If you'd like further information 


send for our catalog. 
Keuffel & Esser X-Ray, Inc., 750 
Huyler St., Teteboro, N. J. 07608. 
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Show this processor ad 
. to your feet. 


akura's QX-Matic-S 3-1/2 min- 
ute processor is ideal if you've 
developed aching feet from walk- 
ing to a centralized processor. 


The QX-Matic-S lets you de- 
centralize, You can put a QX- 
Matic-S in the operating room, 
you can put one in the emergency 
room, you can even put one in 
the special procedures room, And 
since they only cost about $4000 
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each, you can do it without put- 
ting your budget into a bind. 


The processor can be con- 
verted to two minute operation 
without extra cost. An optional 
automatic feed and take-up for 
roll and cut film eliminates hand 
feeding. There's also a self con- 
tained replenishing system for 
developer and fixer that operates 
automatically. 


KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and instrumentation 
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Easy to clean, easy to service, 
easy to operate and easy to get to. 
That's the QX-Matic-S. 

Isn't that feet and shoulders 
above what you have now? 


THIS PART IS FOR YOUR HEAD 
if you'd like further information 


on our QX-Matic-S, send for our 


catalog. 
Keuffel & Esser X-Ray, inc., 750 
Huyler St, Teteboro, N.J. 07608. 


Exclusive Distributors 
Western Hemisphere 
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PHAROS 


“CURTAINED” 
ILLUMINATORS 


Pa For Better Viewing 
PHOTOREPRO 
eas 


m | AUTOMATIC with push-button operated motor- 
Opportunities in r apidly expanding de- ized curtains and stepless brightness con- 


partment of progressive 450 bed hos- trol. 


pital AUTOMATIC-HI the impressive new model with 
' brightness increased by 50%. 


Must be registered or eligible. Minimum of 2 + k ot 


ears experience preferred. PHOTOREPRO with manually operated curtains, 
: i i built-in footswitch controlled 42.000 Lumen 
Excellent starting salary and one of the finest Hal potlight. High Light Intensity 


; ; W.) of stepless adjustable Viewing Area. 
benefit programs available, General Inspection, Spot Viewing and 


Photoreproduction. 
Pleast write Mr. C. Ballard a aut 


NORWALK n Elevel or aapea ated standard model 
* * * 
H O S P l TA L HI-INTENSITY extra brightness (135 W.) 9-level 


24 Stevens Street 


or stepless light intensity control. 
Norwalk, Conn. 06856 aaaea 


—— FOR ADDITIONAL INFORMATION: 
An equal opportunity employer. AROS on Contact your X-ray Supply Company or 


d PHAROS VIEWING EQUIPMENT. 
132 MYRTLE AVE., FORT LEE, NJ, 07024 


The American Roentgen Ray So ciety 


A limited quantity of the issues available are listed below. Orders are subject to the exhaustion of 
available stock. This offer is subject to withdrawal without notice. NOTE: For your convenience, the 
same price-——-$2.50 per copy-—applies to all issues no quantity discount, 


Order BACK ISSUES of the Journal from: 
CHARLES C THOMAS e PUBLISHER 301-327 East Lawrence Ave. SPRINGFIELD © ILLINOIS 


p9rccdWuepeu Ku MM tU E LA 


The American Journal of Roentgenology, Radium Therapy 
and Nuclear Medicine: 1951-197] 


| 
{ 
i 
| 
t 
4 
| 
| 
| 
| 
| 
Vol. 91, Nos. 1, 2, 3, 4, 6 (1964) t 
Vol. 92, Nos. 1-6 Inclusive (July-Dec. 1964) i 
Vol. 93, Nos. 1-4 Inclusive (Jan.-April, 1965) ) 
1952) 94, Nos, pe Inclusive (May-Aug, 1965) | 
( "ol. 95. No. 1 (Sept, 1965 i 
clusive (July-Dec. 1953) 96, No. 3 (Mar, 1966) | 
clusive (Jan.-June 1951) 97, No. 1,4 (May-Aug. 1966) 
clusive (July-Dec. 1954) 98, Nos. 2, 3, 4 (Oct.-Nov.-Dec., 1966) 
clusive (Jan.-June 1955) 99, Nos. 1-4 Inclusive (Jan.-April, 1967) i 
(5, 6 (1955) 100, Nos, 1-4 Inclusive (Ma -Aug, 1967) į 
1956) 101, Nos, 1-4 Inclusive (Sept.-Dec. 1967) ó 
102, Nos. 2, 3 (Feb.-Mar. 1968) į 
1957) 103, Nos. 1, 2, 4 (May-June-Aug. 1968) $ 
Quly-Dec. 1957) 104, Nos. 1-3 Inclusive (Sept.-Oct.-Nov. 1968) i 
clusive (Jan.-June 1960) 105, No, 2 (Feb, 1969) | 
nclusive (July-Dec. 1960) 107, Nos, 2, 3, 4 (Oct.-Nov.-Dec. 1969) 
nclusive (Jan.-June 1961) : Nos. 2, 4 (Feb.-April, 1970) | 
nclusive (July-Dec. 1961) . 109, Nos. 1, 2 (May-June, 1970) 
Inclusive (Jan.-June 1962) Vol. 110, Nos. 1, 2, 4 (Sept.-Oct.-Dec., 1970) 
Inclusi N Dec. 1962) Vol. 111, Nos. 1-4 Inclusive ( fan.-April, 1971) 
nciustve (July-Dec. 19 Vol. 112, Nos. 1-4 Inclusive (May-Aug., 1971) 
Inclusive (Jan.-June 1963) Vol. 113, Nos. 1-4 Inclusive (Sept.-Dec., 1971) 


Vol. 114, Nos. 1-4 Inclusive (Jan.-April, 1972) 
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Every time you talk with one of us 

.. you're really talking to a Medi- 
cal Resources Consultant — an 
expert — not a product peddler. 
After all, we're the originators of 
color-coded filing — we've seen 
the inside of more hospital record 
rooms than all the rest put togeth- 
er, so it stands to reason we know 
what we're talking about. We're 
real live problem-solvers who 
know how to put it all together... 
the right combination of products 
and services that will work for you. 


Take our Color-Coded X-Ray 
jackets for example. It’s a great 


Ht 


x-ray jacket . . . a real workhorse 
. but that's only the beginning. 
We have a constantly expanding 
line of products and services, de- 
veloped as a result of our daily 
exposure to your problems. 


We're selling just one thing — 
expertise in the retrieval and dis- 
semination of medical and diag- 
nostic information. We mean that! 


Hospitals and health care facili- 
ties are our business . . . our only 
business. Each one of our Medical 
Resources Consultants has a 
broadly based exposure of from 


AMES COLOR-FILE CORPORATION 


12 Park Street, Somerville, Mass. 02143 


EXPERTS... 


Thats what 


weve got. 


Thats what 
we sell. 





200 - 300 hospitals. We know yo 
problems and if we don't alrea 
have the solution ... we're wot 
ing on it. 


. . So hire yourself a consulte 
for the price of a radiology jack 
. . call on the guys at Color-Fi 





Open end insert envelopes 
for anatomical breakdown of 
films within master jacket. 


Special coding may be 
added by use of Ames 
color-coded pressure 
sensitive tapes. 


Natural Wallet stock 

provides added strength 

over conventional 

manilla or bleached : 


stock. Color minimizes Ds 
soiling. - 







Pocket may be attached 
for holding radiology 
reports, 


Pocket may be attached 
between seams, thus 
eliminating any build-up 
in file. 


* 


Self-expansion 
feature. Jacket 
expands as material 
is added. 
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Special heavy-duty vinyl x-ray 
organizer made for maximum 
strength and flexibility, Super- 
strength heat-sealed pocket. 


SLIP AND MAIL TODAY!!! C 


AMES COLOR-FILE CORPORATION 


12 Park Street, Somerville, Mass. 02143 





PLEASE HAVE YOUR PROBLEM-SOLVER CALL. 








name 





title 








institution 





| address 





city 





state zip 


area code tel. no. 





ext. 
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The Ames Color-File line of color-coded 
products complements efficient procedures 
in information flow and handling. Color- 
coding controls records while in file by 
pinpointing misfiles. Insert envelopes help 
conserve radiologist's time by organizing 
films within the master jacket. Ames Color- 
File tapes aid in retrieving information by 
category rather than by number. Exam- 
ples: purging files and prevention of acci- 
dental destruction (minor patients, teach- 
ing files, etc.), proven pathology, A.C.R. 
code. 


Ames vinyl guides, index guides and 
shelving units assist in the quick location 
of x-rays in-file. Ames sign-out guides and 
organizers facilitate the location and con- 
trol of x-rays out of file. 


Supporting products, such as radiation 
therapy jackets, loan envelopes, angio file 
folders and specially designed items for 


Open end insert envelopes available from 
stock as follows: 
Bone - Yellow 
Chest - Briar Angio - Stone 
G.I. - Putty Head & Neck - Blue 

Special Procedure - Olive 

Nuclear Medicine - Grey 

B.E. - Goldenrod 
Miscellaneous - White 


G.U. - Orange 


Master jacket made from tough 
11 pt. natural wallet. (Also 
available in Manilla.) Available in 
flat or self expansion styles. 


Black copy designed and 
printed to each custom- 
er's specifications. 









Color-coded 10 colors in 
either 2 or 3 positions for 
terminal digit filing. 






Year code designator 
(standard feature). 





Ames color-coded pressure 
sensitive tapes, precut 

to size, fulfill a variety of 
coding needs, (change yea 
code, indicate teaching 
films, etc.). | 






comprehensive record control and infor- 
mation handling, offer further assistance 
in the record room. 


Consulting services are available 
through our subsidiary, Medical Recorc 
Systems Inc., for evaluation, reorganiza 
tion and relocation planning; work perfor. 
mance measurement; installation and con 
version to unit number terminal digii 
systems; design and implementation o 
central appointment and charge reportinc 
Systems. 


AMES COLOR-FILE CORPORATION sonevilie, Ma.02142 


e Southeastern Office /Atianta, Ga. 404-457-0802 e Northwest Office / Lafayette, Cal. 
415-283-0286 e So. California Office / Long Beach, Cal. 213-425-8778 € So. Central 


Office / Jackson, Miss. 601-939-1820 e NY. 


Office 212-736-0119 e Southwest Office / 


Dallas, Texas 214-352-1291 e Pittsburgh Office 412-687-6161 e Mountain States Office / 
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Encompasses service, 
financing, systems 
planning too 


General Electric’s total 
concept of performance 
begins with a broad range 
of medical systems. 


Then, to optimize equip- 
ment capability, GE pro- 


vides in-depth systems 
planning, a variety of fi- 
nancing options and serv- 
ice programs known for 
keeping procedure sched- 
ules on schedule. 


Now, insight into GE per- 
formance is provided in a 
new full color motion pic- 
ture. It provides brief dem- 


GENERAL QD ELECTRIC 


Performance underscores 
Es emphasis on innovation 


onstrations of the systems 
shown on the following 
pages, and other systems 
too. Ask your GE represent- 
ative for a desk top show- 
ing, scheduled to your 
convenience. Or, mail the 
coupon. 





New Medical 
Systems Broaden 


Range of Diagnostic 


Capability 


A dramatic demonstration of GE 
performance, over a broad 
range of diagnostic needs, is 
presented in four recently intro- 
duced systems... 


New Neurological 
Diagnostic System 


For comprehensive neurologi- 
cal procedures suites, GE's 
Neurotome™ system features 
continuous isocentric patient 
alignment on the desired region 
of interest. The system main- 
tains this alignment for the com- 
plete series of views during 
pneumoencephalography, ven- 
triculography and many other 
neuro examinations. 


Neurotome significantly reduces 
patient handling and position- 
ing, with the result that total 
procedural time is shortened, 
compared with less sophisti- 
cated systems. One reason is 
positioning flexibility. The pa- 
tient can be rotated through a 
continuous +450°; support arm 


for the tube, intensifier and cas- 
sette holder rotates through 
--215*; and the isocentric chair 
features powered X-Y-Z motions. 


This flexibility permits a series 
of linear tomograms at any angle 
of incidence, to effectively elim- 
inate the common linear streak- 
ing on the long axis of the 





anatomy. Image intensification, 
coordinated with the 105 mm 
photospot camera, lets you 
dynamically view, then record, 
filling of the ventricles. Also, a 
cantilevered table permits 
supine examinations, such as 
neuro and arch angiography, as 
well as routine skull radiography. 


New Radiographic/ 


Tomographic 
System 


A high volume system that per- 
forms a variety of procedures in 
a short time. That’s the RT Table. 





This system permits the full 
range of routine radiography, 
plus true linear tomography and 
zonography; with instant push 
button procedural changeover. 


RT Table integrates a motor 
driven tube stand and collima- 
tor plus motor driven cassette 
tray. Minimal object-to-film dis- 
tance: 1.2inches. All controls are 
convenient from table front. The 
tube unit angulates to 45° for 
special technics; and, with the 
tomo bar disconnected, permits 
routine radiography down length 
of table plus cross table tech- 
nics and off table chests. 


Fluoroline® Mobilview illumina- 
tor systemizes film loading and 
viewing. 


Because all films are magazine- 
loaded in the processing area 
then rolled to the viewing station 
in the reading room, radiologists 
can spend more time interpret- 
ing and conferring, with no film 
handling. 
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New Radiograph Illumination System 


BM UD MM... A. e E S E 


eee a pea UP Lg dar — 
T MIL 7 





e m T 
Bt Bie an 
i ST P< Atos 


44 * 


hd. 4d 


In seconds, Mobilview powers 
two panels into viewing position; 
each panel displaying up to four 
14 x 17 inch films, and 28 panels 
in all. Provides push button ran- 
dom access to each set of 
panels. A moving spotlight per- 
mits more definitive viewing of 
specific areas of films. 
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New Two-Probe Whole Body Scanner 


Scans from head to toe, or any- 
where in between, comprise the 
performance range of GE's 
Maxiscan™ two-probe whole 
body digital scanner. 


Procedural set-up time is short- 
ened because the operator's 
movements, between gantry and 
electronics console, are mini- 
mized. Maxiscan permits minifi- 
cation of a big 6 foot 8 inch 
patient to one fifth size; also 
one-half, one-third and one- 
fourth reductions plus 1:1 ratio 
scans. 


Maxiscan's two probes scan an 
entire organ, such as the lung, 
top and bottom, without turning 


the patient. The top probe angu- 
lates through 270? and travels 
12 inches vertically. With op- 
tional vertical plane scanning, 
upright patient scans can be ac- 
complished, plus vertex views 
of the brain with the patient re- 
clining normally. 


Count quantification, by shades 
of gray or fully functional color 
over the complete scan area, is 
attained with the system's 
Videodisplay and Processing 
Unit. Recorded patient counts, 
stored in the memory, are dis- 
played on the video screen; can 
be manipulated to enhance 
image details for diagnosis. 
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Multi-function System assures 
anatomical coverage 


Diagnostic views of all areas of 
the body—even those which 
were formerly difficult to see— 
are easily attained using GE's 
Telegem™ 90 system. 


This total-remote system inte- 
grates radiography and fluoros- 
copy, plus true linear tomogra- 
phy and zonography. It also 
features a technic called ana- 
tomical variance fluoroscopy 
which, in effect, rotates a pa- 
tient by video instead of by hand. 
To accomplish this, the tube unit 
angulates to 40? longitudinally 
and to 15? laterally, while the 


under-table intensifier 


moves 
longitudinally to maintain beam 
centering. 


For scanning, the intensifier and 
tube unit move together through 
20 inches. At this travel limit, the 
top automatically moves up to 80 
inches for extended scanning 
technics. 


Telegem 90 also features in- 
stant procedural changeover 
and intermixing of procedures. 
Plus a top, on the 90°-90° table, 
which moves six ways, including 
vertical travel for magnification 
technics. 
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Reporting system 
saves hours 


Before Raport™, GE's radiologi- 
cal reporting system, one 450- 
bed hospital required up to 48 
hours to complete each radio- 
logical report. 


Now, with the Raport system, 
typed reports are “ready in less 
than a minute and distributed in 
two to four hours." 


To achieve this dramatic time 
turn-around, Raport uses a se- 
ries of mark sense forms, cover- 
ing all parts of the anatomy. The 
radiologist simply checks the 
symbols which represent his 
diagnosis. The system then 
scans the form, instantly inter- 
prets the data, and automatically 
types a comprehensive, fully 
structured report, ready for sign- 
ing. Dictated addenda can also 
be incorporated for more com- 
plex diagnoses. 


——————ÀÀ— UUO 


Image system sets new standards 
of quality 


General Electric’s Fluoricon® 
300 image system, with its cesi- 
um iodide image tube, is setting 
new standards of image quality 
in hospitals across the country. 


Equally impressive is the per- 
formance of the system’s wide 
choice of recording media. 


Video tape is integral at en- 
hanced levels; produces diag- 
nostic quality. Also, use VTR at 
normal levels for back-up 
recording. 


Cine capability offers a choice 
of 35 mm cameras—with stan- 
dard or rapid frame rates. Also, 
GE's Cine 180 provides more 
than double the per-frame re- 


cording area compared with 
standard 16 mm cine, plus frame 
rates up to 240 per second. 


The system's 105 mm photospot 
camera delivers easy-to-view 
images at frame rates up to 12 
per second. 


All together, the Fluoricon 300 
image system provides a versa- 
tile means of attaining superior 
diagnostic information. 
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The tableside approach to R & F procedures 


Start with Monitrol™ tables. 
Choose the 90?-90? or 90°-15° 
model, with choice of multi- 
directional tops. Then complete 
the system with a Fluoricon® 
image system, with cesium io- 
dide image tube, powered by an 
MST-1050 generator with milli- 
second termination. Also, a 
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choice of spot film devices, 
either front or rear loading; 
choice of Maxiray™ x-ray tubes 
and Sentry™ collimators; plus 
other intensifier and generator 
options. Your GE representative 
can help you plan the equip- 
ment combination that matches 
your procedural requirements. 











A cordless, 
mobile x-ray system 


The AMX-110 drives itself to 


patients—even clear across the 
hospital—with push-handle and 
variable-speed thumb controls. 
Instead of costly wiring, AMX- 
110 is powered by rechargeable 
nickel cadmium cells. Power 
enough for routine radiography 
that rivals procedure room 
capability. Cells are under war- 
ranty for five years. 








General Electric Company, Medical Systems Division, 


Milwaukee, WI 53201. 


C] Contact me to schedule equipment demonstration motion picture. 
O Neurotome CIRTTable (JMaxiscan 

O Mobilview O Telegem 90 [O Fluoricon300 [C Raport 
[]AMX-110 O Monitrol 


Send literature on: 


O Changex 


Name 


Hospital / Institu ti o naaalis 
Pre 
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High volume 
chest radiography 


Up to 125 films in the supply 
magazine, with no individual 
cassettes to handle. That's 
Changex chest unit perform- 
ance. Use Changex with a ceil- 
ing-mounted tube; or choose the 
integrated system with coordi- 
nated, power-driven positioning 


TS mci i 


of the tube and film holder. Film 
advances to the exposure posi- 
tion only when the patient's ID 
card is inserted. Exposed film 
automatically advances to the 
25-film receiving magazine, 
ready to be taken to the process- 
ing area. 


Mail coupon 
for literature, or 
to schedule movie. 


GENERAL G ELECTRIC 


General Electric 
Medical Systems, 
Milwaukee, Toronto, Liege 
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Polystratix 








Via Monte Albenza, 9 - 20052 MONZA (italy) - Tel. 88.771 - Telex 33.191 - 


Telegr. Raygen-Monza 


distributed in the !!^/'ted States by CGR Medical Corporation 2519 Wilkens Avenue, Baltimore, Maryland 21203 U.S.A. (301) 233-2300 wv e F | 
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lean bowel means clear picture. X-PREP Liquid - 
is designed specifically for preradiographic bowel cleansing — 
without enemas, suppositories, or overhydration. 


Good-to-excellent visualization is usually obtained 
with a single, simple dose." No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 
are appreciated by the patient at home, by 


the nursing staff at the hospital. 
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BRIEF SUMMARY 

Cystografin (Megiumine Diatrizoate 
Injection U.S.P.) provides a sterile, 
aqueous solution of 30% meglumine 
diatrizoate containing approximately 
14% (42.3 Gm./300 cc.) bound iodine: 
also containing 0.04% EDTA as a se- 
questering agent. The preparation is 
not intended for intravascular injec- 
tion. 


Contraindications: In patients with a 
hypersensitivity to salts of diatrizoic 
acid. 


Warnings: Severe sensitivity reac- 
tions are more likely in patients with 
a personal or family history of bron- 
chial asthma, significant allergies, 
previous reactions to contrast agents. 
Use with extreme caution in persons 
with a history of sensitivity to iodine. 
Usage in Pregnancy—Safety of meg- 
iumine diatrizoate for use during 


pregnancy has not been established. 


Precautions: Safe and effective use 
depends upon proper dosage, cor- 
rect technique, adequate precau- 
tions, readiness for emergencies. 
Perform retrograde cystourethrog- 
raphy with caution if known, active 
infectious process of urinary tract 
exists. Use sterile technique during 
administration and avoid excessive 
pressure, rapid or acute bladder dis- 
tention, and trauma. 


Adverse Reactions: Hematuria, per- 
foration of the urethra or bladder, 
introduction of genitourinary tract in- 
fection, and oliguria or anuria are 
complications of retrograde genito- 
urinary tract procedures. Reactions 
associated with LV. administration 
may occur if drug is intravasated; hy- 
persensitivity and anaphylactoid re- 


actions may occur. Severe reactions, 
which may be manifested by edema 
of the face and glottis, respiratory 
distress, convulsions, or shock, may 
prove fatal unless promptly con- 
trolled by emergency measures— 
clear airway maintenance, immedi- 
ate use of oxygen and resuscitative 
drugs. 


For full information, consult package 
insert. 


How Supplied: 200 cc. and 500 cc. 
bottles containing 100 cc. and 300 cc. 
of meglumine diatrizoate. respec- 
tively, with sufficient capacity for 
dilution up to 167 cc. and 500 cc., re- 
spectively. 


SQUIBB HOSPITAL »vsov 


E.R. Squibb & Sons, Inc. Princeton, N.J. 08540 


CYSTOGRAFIN (Meglumine 
Diatrizoate injection U.S.P)is 
available in 500 cc, bottles 
with 300 cc. fill and in 

the convenient pediatric 
form—100 cc. fill in 200 cc. 
bottles. 


for retrograde 
cystourethrography 


^: highly effective visualization 
of bladder and urethra 
well tolerated by patients 
good local tissue tolerance ` 


The reason is clear 


from The Grafin Line of 
Squibb radiopaque 
media 


Cystografin 
Meglumine Diatrizoate 
Injection U.S.P. 30% 








Siemens presents 
a systems-approacn 
to radiology. 
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Siemens Tridoros Optimatic. 
A multi-unit system with 
individual local unit consoles. 
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SIEMENS 


Siemens now offers a way to 
expand radiological facilities while 
at the same time optimizing the use 
of equipment and key personnel. 

The Tridoros Optimatic system 
consists of a single centrally located, 
time-shared master generator with 
an analog computer and three or 
more pushbutton operated local 
consoles. 

A new Tridoros Optimatic 
installation with four examination 


At left: Technician starts automatically timed 
exposure at unit using overtable tube. 


Below: Elements of the Tridoros Optimatic system 
including electronics cabinet (left rear). power 
unit (right rear) and left to right. master console 
and three unit consoles. 
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SIEMENS 


units usually costs considerably 
less than a similar setup using indl- 
vidual generators. But the major 
advantage of the new system IS 
in the way it cuts to a minimum the 
number of decisions and adjust- 
ments the operator has to make to 
get optimum results. 

Technicians can now handle 
a much greater patient load while 
producing consistently superior 
radiographs. 








Consoles are"human-engineered" 
to provide organ-related 
pushbutton exposure control. 






Unit console #1. 





X-ray unit #1. 





Unit console #2. 





X-ray unit #2. 







Electronics 
cabin 





and power unit. 





Unit console #3. 





Master console. 


| X-ray unit #3. 


eee 


SIEMENS 
A Tridoros Optimatic unit combination and film blackening 
console is set up in the immediate needed for the particular type of 
vicinity of each examination unit exposure to be made. 
so that technicians are close to their These unit console panels 
patients. have a number of important advan- 
To set the exposure at one of tages. They make data selection 
the consoles, the technician simpler than ever before. They greatly 
pushes one of the seven organ- reduce the possibility of errors. 
related buttons. This automatically ^ And they assure consistently high 
selects the kV, focal spot, screen quality radiographs. 


At left: A Tridoros Optimatic setup consisting of 
three examination units with their individual 
consoles. Any unit can also be operated from the 
master console at lower right. 


Below: Technician prepares for exposure by 
pushing desired organ-related button. 






































Pushbutton “B” sets Pushbutton “E” sets Pushbutton “D” sets 
typical Bucky table typical Bucky table typical Bucky table 
program for gall bladder, program for ribs 1-7, program for sacrum and 
thin patient: 60kV, high- medium patient: 73kV, coccyx a.p., heavy 
speed screen, small focal detail screen, small focal patient: 73kV, high-speed 
spot, lontomat* center spot, lontomat* center screen, large focal spot, 
chamber. chamber. lontomat* center 
chamber. 


_*lonizationchamber 








Now x-ray department layouts 
can be planned for optimum use of 


available space. 
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In many cases, where x-ray 
units are operated centrally from a 
console, compromises in the 
positioning of both the console 
and the examination units IS 
necessary. 

With the unit consoles of the 
Tridoros Optimatic system, the lay- 
out can be arranged in a more 
flexible manner. 

In the setups shown below, 
technicians can preset pushbuttons 
either before or after positioning the 
patients. The actuated pushbuttons 


At left: Bucky wall stand and Bucky table with 
paired unit consoles. 


Below: Four consoles are set up near the units 
they control. With this kind of arrangement and 
the automated exposure of the Siemens system. 
technicians can concentrate on patient positioning 


SIEMENS 


do not interfere with operation of 
other units. Only during the brief 
interval when an actual exposure IS 
being made at one console is the 
use of the generator blocked for the 
other consoles. These exposure 
intervals are visually displayed by 
means of indicator lights on 

each console. 

The new Siemens system per- 
mits the complete decentralization 
of any or all x-ray equipment. | his 
is a significant advantage when an 
old installation is being modernized. 








SIEMENS 


Anew, practical way 
to improve the capability of 
your x-ray installation. 


The Siemens Tridoros Optimatic 
system cuts toa minimum the num- 
ber of decisions and adjustments 
technicians must make to get opti- 
mum results. Data selection and 
timing of all radiographic exposures 
are completely automated. And 
organ-related programs can be set 
simultaneously on several units. 

The preceding pages will give 
youan idea of how this new Siemens 
system can help you make the most 
efficient use of your radiological 
equipment and personnel. If youd 
like to know more, please write 
Siemens Corporation, Medical i Ne eel NEN 
Systems Division, 186 Wood exposure is made at unit console. 
Avenue South, Iselin, N.J. 08830. 








(1) Exposure is triggered for mammography (3) Third exposure is made at unit console 
while programs are selected at planigraphic table controlling Bucky wall stand as programs are 
and Bucky wall stand. selected for the other two radiographic units 


Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient 


now you see it now you don't 
tient needn't undergo the 24-hour postinjection x-ray usually 


required with iodized oils. Water-soluble Salpix leaves virtu- Sal 


CONTRAST MEDIUM 
ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate saon cc contains: 


visualization. sodium acetrizoate 0.53 g and 
Contraindications: Contraindications to hysterosalpingography include the polyvinylpyrrolidone 0.23 g 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: |f indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. Q ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY 08869 


With Salpix as your contrast medium, your gynecologic pa- 
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It's only half as far... 


a 
from start to cecum with E-Z-Paque 


Figuratively speaking it is. Because transit-accelerated E-Z-Paque passes through the 
small bowel in half the usual time. 

The reason is its built-in “chaser”. ur 

Since E-Z-Paque was expressly formulated for upper G.I. use, it was formulated with a 
hydrophilic smoothing agent to make it move.through the digestive tract with ease. 

So, without sacrificing opacity, you get continuous flow for a puddling-free diagnostic 
pattern. 

And you can often complete a small bowel series in only 40 minutes' time. 

Try transit-accelerated E-Z-Paque for your next upper G.I. examination. For time-savings 
i's unsurpassed. And for money-savings, too. You can get E-Z-Paque in its unique, spill-proof 
G.I. Cup for no more than it would cost to measure, pour and mix barium from a bulk container. 


E-Z-PAQUE 


Ready-to-use 


PIONEERS IN G.I. RADIOLOGIC ACCESSORIES 
111 Swalm Street, Westbury, N. Y. 11590 (516) 333-8230 





SCHONANDER 
FILMCHANGERS 


for naked sheetfilm are 


89/70 
fim sheet 


in SCHONANDER CUTFILM CHANGERS is! 


Ld 


* 


e 


it has the lowest possible inertia — therefore it can be acceler: 
and decelerated fast in the machine to give adequate exposure 
times at all exposure rates, and the changer does not cause disturb- 
ing vibrations when it runs; 

it gives excellent detail without vacuum procedures; 

the handling is so simple: just load the unexposed films in the load- 
ing bin and pick up the exposed films in the receiver; 

it allows you to take any number of single films without wasting 
any film; 

it allows preliminary evaluation of the examination without delay 
by having just a few films processed immediately; 

it allows alternate exposures in biplane operation — for a minimum 
of scatter — without any film waste; 

unlike rollfilm (cut or uncut) it is initially flat, so it runs smoothly 
through the processor; | 
the viewing and filing is so convenient. 


CONVENIENT É 


ECONOMICAL 
DEPENDABLE 


PELEMA-SCHONANDER 


AOT-R max. 6 exp./sec. PUCK max.2e 
Universal filmchanger Punch card controlled film 
for all angiographic with see-through optic sO 
examinations | useful to replace cassettes in 


conventional radiography 
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why does it take 35 people 
to help you use it? 


We want to be sure every Clinac 
user gets out of our equipment 
all the radiotherapy capability 
we build into it. That’s plenty. 
The versatility, performance 
and reliability engineered into 
the Clinac is a matter of record. 
So once we had mastered the 
technical problem, we gave the 
human element our attention. 
We set up a specialized cus- 
tomer assistance force which 
today includes-35 professionals 
devoted to staff training. tech- 
nical field assistance and inter- 
change of new data and tech 
niques. 

It all starts when your technol- 
ogist, your maintenance engi- 
neer and perhaps you yourself 
attend a one-week seminar in 
Palo Alto on operation and 
maintenance of the Clinac. 
Using professionally written 
illustrated manuals. Varian 
technicians guide your staff 
through the theory behind the 
Clinac, the working compo- 
nents and preventive mainte- 
nance techniques. Your people 
return trained to put your 
Clinac into operation and per- 
form normal routine mainte- 
nance. 

After your Clinac goes in serv- 
ice, periodic calls and on-site 
visits are made to verify its con- 


 tinuing high level performance. 


These contacts may lead to 
service tips, retrofit of a latest 
innovation, sharing of informa- 
tion about new data available 
or new accessories under devel- 
opment. If a knotty service 
problem develops. a close-by 
Varian field technician is avall- 
able on 24 hour call. 


In addition, you will be invited 
to attend and participate in 
periodic Varian Users’ Meet- 
ings. These meetings, which 
have been attended by as many 
as 125 therapists and physicists. 
are a forum for exchange of 
new data and techniques on 
the Clinacs. 
At the last meeting, held at 
Geisinger Medical Center, the 
complete sets of isodose curves. 
as developed and checked by 
e veral leading institutions. 
were intercompared. and the 
ae mity of machines veri- 
fied. User developed tables of 


tissue-air ratios and scatter-air 


ratios were distributed. The use 


of special accessories was dis- 
cussed. and techniques of using 
the Clinac in unusual therapy 
situations were presented. In 
addition to the formal presenta- 
tions. vou will often TUM use- 
ful tips on technique from in bo 
mal di scussions with other us 
and with Varian Pr ON 
Think aont (dt. Isn't this the 
type of on-going support you 
want for the linear accelerator 
you buy. Call or write for all 
the details. 

Varian Radiation Division. 
611 Hansen Way. Palo eu 
California. (415) 493-4000: 
Springfield, New er L2DT2 
376-6632: Detroit ( Plymout 1). 
Michigan. (313) 455-1570: 
Chicago ( et co . Hlinois, 
Coq ;. Atlanta. 
Georgia. (104) 761-3109, In 
Europe Steinhauserstrasse 
6300 Zug. Switzerland, Russell 
House. Molesey Road. Walton 
on-Thames, Surrey. England 
In South America: Atamedé 
Lorena. 15 I e: As erc Ms 
Cos 


varian 


radiation division 





Our commitment to quality —and 
to you —is one of the reasons you can 
have confidence that the Kodak x-ray 
film you use will do the job you want 
it to do. And do it well. 

And you can have equal confi- 
dence that the x-ray film you need 
for your diagnostic program is avail- 
able from Kodak, because we give 
you a broad range to choose from — 
each film designed for a specific 
medical radiographic requirement. 

In cases where reduced exposure 
is essential, your best choice is 
KODAK RP ROYAL X-OMAT Medical 
X-ray Film —the fastest RP X-OMAI 
Film we make. It combines speed 
with high contrast to give you the 
detailed diagnostic information you 
want. 

And in cases where the subject 
contrast imparted by bone, air, or 
contrast media needs enhancement 
to provide maximum diagnostic 
detail, we recommend KobpAx RP 
X-OMAT Medical X-ray Film. 

We also give you a choice of 
special-application films —for mam- 
mography, subtraction, duplicating, 
photofluorography, and therapy 
localization procedures. 

And now, we are extending your 
choice with the new KODAK X-OMATIC 
Films a totally new approach to 
improved image quality. 

All of these films give you the 
timesaving advantages of automatic 
90-second processing. 

Contact your Kodak Technical 
Sales Representative for a demon- 
stration or consult your medical x-ray 
products dealer. 


EASTMAN KODAK COMPANY 
Radiography Markets Division 
Rochester, New York 
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The subject of the day is radiographic headstands. 
Our message 
i 1 tive. An altern 
; 7 to operate, rock-solid. And most important, one 
| vat looks like the modern, carefully engineered, 
| ainless'"' accessory that it is. May we send you | 
: complete information on the new Automatic 
seriograph headstand? It could very well reduce 
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Show this processor ad 
to your fingers and your feet. 


This part is for your fingers . . . With 
Sakura's QX-1200 X-ray film processor, 
you can change from 90-second to 3% 
minute processing by just pushing a 
button. No other processor has this fea- 
ture, which makes the 1200 a bit of 
good news for your fingers. 

For you, the 1200 provides a big out- 
put from a small unit (only 5.5 square 
feet of floor space), is easy to operate 
and service, and gives you years of low- 
maintenance operation. It has direct de- 
veloper and dryer temperature readings, 
and offers automatic feed for roll and 
cut film as an option. 


This part is for your feet... Sakura's 
QX-Matic-S 3V» minute processor is ideal 
if you've developed aching feet from 
walking to a centralized processor. 

The QX-Matic-S lets you decentralize. 
You can put a QX-Matic-S in the operat- 
ing room, you can put one ín the emer- 


gency room, you can even put one in 
the special procedures room. And since 
they only cost about $4000 each, you 
can do it without putting your budget 
into a bind. 

The processor can be converted to 
two minute operation without extra cost. 
An optional automatic feed and take-up 
for rol! and cut film eliminates hand 
feeding. There's also a self contained 
replenishing system for developer and 
fixer that operates automatically. 

Easy to clean, easy to service, easy to 
operate and easy to get to. That's the 
QX-Matic-S, 

Isn't that feet and shoulders above 
what you have now? 


This part is for your head . . . If you'd 
like further information, send for our 
catalog. 

Keuffel & Esser X-Ray, Inc., 750 Huy- 
ler St, Teterboro, N.J, 07608. 


KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and Instrumentation 


FOR YOUR FINGERS 


Exclusive Distributors 
Western Hemisphere 


SAKU 


FOR YOUR FEET 
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Performance underscores 
GE's emphasis on innovation 


Encompasses service, 
financing, systems 
planning too 


General Electric’s total 
concept of performance 
begins with a broad range 
of medical systems. 


Then, to optimize equip- 
ment capability, GE pro- 


vides in-depth systems 
planning, a variety of fi- 
nancing options and serv- 
ice programs known for 
keeping procedure sched- 
ules on schedule. 


Now, insight into GE per- 
formance is provided in a 
new full color motion pic- 
ture. It provides brief dem- 


onstrations of the systems 
shown on the following 
pages, and other systems 
too. Ask your GE represent- 
ative for a desk top show- 
ing, scheduled to your 
convenience. Or, mail the 
coupon. 





New Medical 
Systems Broaden 


Range of Diagnostic 


Capability 


A dramatic demonstration of GE 
performance, over a broad 
range of diagnostic needs, is 
presented in four recently intro- 
duced systems... 


New Neurological 
Diagnostic System 


For comprehensive neurologi- 
cal procedures suites, GE's 
Neurotome™ system features 
continuous isocentric patient 
alignment on the desired region 
of interest. The system main- 
tains this alignment for the com- 
plete series of views during 
pneumoencephalography, ven- 
triculography and many other 
neuro examinations. 


Neurotome significantly reduces 
patient handling and position- 
ing, with the result that total 
procedural time is shortened, 
compared with less sophisti- 
cated systems. One reason is 
positioning flexibility. The pa- 
tient can be rotated through a 
continuous +450°; support arm 


for the tube, intensifier and cas- 
sette holder rotates through 
--215?: and the isocentric chair 
features powered X-Y-Z motions. 


This flexibility permits a series 
of linear tomograms at any angle 
of incidence, to effectively elim- 
inate the common linear streak- 
ing on the long axis of the 





anatomy. Image intensification, 
coordinated with the 105 mm 
photospot camera, lets you 
dynamically view, then record, 
filling of the ventricles. Also, a 
cantilevered table permits 
supine examinations, such as 
neuro and arch angiography, as 
well as routine skull radiography. 


Tomographic 
System 


A high volume system that per- 
forms a variety of procedures in 
a short time. That’s the RT Table. 


This system permits the full 
range of routine radiography, 
plus true linear tomography and 
zonography; with instant push 
button procedural changeover. 


RT Table integrates a motor 
driven tube stand and collima- 
tor plus motor driven cassette 
tray. Minimal object-to-film dis- 
tance: 1.2inches. All controls are 
convenient from table front. The 
tube unit angulates to 45° for 
special technics; and, with the 
tomo bar disconnected, permits 
routine radiography down length 
of table plus cross table tech- 
nics and off table chests. 
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Fluoroline* Mobilview illumina- 
tor systemizes film loading and 
viewing. 


Because all films are magazine- 
loaded in the processing area 
then rolled to the viewing station 
in the reading room, radiologists 
can spend more time interpret- 
ing and conferring, with no film 
handling. 
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n System 


In seconds, Mobilview powers 
two panels into viewing position; 
each panel displaying up to four 
14 x 17 inch films, and 28 panels 
in all. Provides push button ran- 
dom access to each set of 
panels. A moving spotlight per- 
mits more definitive viewing of 
specific areas of films. 
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New Two-Probe Whole Body Scanner 





Scans from head to toe, or any- 
where in between, comprise the 
performance range of GE's 
Maxiscan™ two-probe whole 
body digital scanner. 


Procedural set-up time is short- 
ened because the operator’s 
movements, between gantry and 
electronics console, are mini- 
mized. Maxiscan permits minifi- 
cation of a big 6 foot 8 inch 
patient to one fifth size; also 
one-half, one-third and one- 
fourth reductions plus 1:1 ratio 
Scans. 


Maxiscan's two probes scan an 
entire organ, such as the lung, 
top and bottom, without turning 


the patient. The top probe angu- 
lates through 270? and travels 
12 inches vertically. With op- 
tional vertical plane scanning, 
upright patient scans can be ac- 
complished, plus vertex views 
of the brain with the patient re- 
clining normally. 


Count quantification, by shades 
of gray or fully functional color 
over the complete scan area, is 
attained with the system's 
Videodisplay and Processing 
Unit. Recorded patient counts, 
stored in the memory, are dis- 
played on the video screen; can 
be manipulated to enhance 
image details for diagnosis. 





Multi-function system assures 
anatomical coverage 


Diagnostic views of all areas of 
the body—even those which 
were formerly difficult to see— 
are easily attained using GE's 
Telegem™ 90 system. 


This total-remote system inte- 
grates radiography and fluoros- 
copy, plus true linear tomogra- 
phy and zonography. It also 
features a technic called ana- 
tomical variance fluoroscopy 
which, in effect, rotates a pa- 
tient by video instead of by hand. 
To accomplish this, the tube unit 
angulates to 40? longitudinally 
and to 15? laterally, while the 


under-table intensifier moves 
longitudinally to maintain beam 
centering. 


For scanning, the intensifier and 
tube unit move together through 
20 inches. At this travel limit, the 
top automatically moves up to 80 
inches for extended scanning 
technics. 


Telegem 90 also features in- 
stant procedural changeover 
and intermixing of procedures. 
Plus a top, on the 90°-90° table, 
which moves six ways, including 
vertical travel for magnification 
technics. 


Image system sets new standards 
of quality 


General Electric's Fluoricon® 
300 image system, with its cesi- 
um iodide image tube, is setting 
new standards of image quality 
in hospitals across the country. 


Equally impressive is the per- 
formance of the system's wide 
choice of recording media. 


Video tape is integral at en- 
hanced levels; produces diag- 
nostic quality. Also, use VTR at 
normal levels for back-up 
recording. 


Cine capability offers a choice 
of 35 mm cameras—with stan- 
dard or rapid frame rates. Also, 
GE's Cine 180 provides more 
than double the per-frame re- 


cording area compared with 
standard 16 mm cine, plus frame 
rates up to 240 per second. 


The system's 105 mm photospot 
camera delivers easy-to-view 
images at frame rates up to 12 
per second. 


All together, the Fluoricon 300 
image system provides a versa- 
tile means of attaining superior 
diagnostic information. 


Reporting system 
saves hours 


Before Raport™, GE's radiologi- 
cal reporting system, one 450- 
bed hospital required up to 48 
hours to complete each radio- 
logical report. 


Now, with the Raport system, 
typed reports are “ready in less 
than a minute and distributed in 
two to four hours." 


To achieve this dramatic time 
turn-around, Raport uses a se- 
ries of mark sense forms, cover- 
ing all parts of the anatomy. The 
radiologist simply checks the 
symbols which represent his 
diagnosis. The system then 
scans the form, instantly inter- 
prets the data, and automatically 
types a comprehensive, fully 
structured report, ready for sign- 
ing. Dictated addenda can also 
be incorporated for more com- 
plex diagnoses. 
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The tableside approach to R & F procedures 


Start with Monitrol™ tables. 
Choose the 90°-90° or 90°-15° 
model, with choice of multi- 
directional tops. Then complete 
the system with a Fluoricon® 
image system, with cesium io- 
dide image tube, powered by an 
MST-1050 generator with milli- 
second termination. Also, a 


choice of spot film devices, 
either front or rear loading; 
choice of Maxiray™ x-ray tubes 
and Sentry?" collimators; plus 
other intensifier and generator 
options. Your GE representative 
can help you plan the equip- 
ment combination that matches 
your procedural requirements. 






A cordless, 
mobile x-ray system 


The AMX-110 drives itself to 
patients—even clear across the 
hospital—with push-handle and 
variable-speed thumb controls. 
Instead of costly wiring, AMX- 
110 is powered by rechargeable 
nickel cadmium cells. Power 
enough for routine radiography 
that rivals procedure room 
capability. Cells are under war- 
ranty for five years. 








General Electric Company, Medical Systems Division, 


Milwaukee, WI 53201. 


C Contact me to schedule equipment demonstration motion picture. 
O Neurotome ORT Table [O Maxiscan 

L] Mobilview O Telegem90 []Fluoricon300 O Raport 

O AMX-110 O Monitrol 


Send literature on: 


O Changex 


Name 
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High volume 
chest radiography 


Up to 125 films in the supply 
magazine, with no individual 
cassettes to handle. That's 
Changex chest unit perform- 
ance. Use Changex with a ceil- 
ing-mounted tube; or choose the 
integrated system with coordi- 
nated, power-driven positioning 


of the tube and film holder. Film 
advances to the exposure posi- 
tion only when the patient's ID 
card is inserted. Exposed film 
automatically advances to the 
25-film receiving magazine, 
ready to be taken to the process- 
ing area. 


Mail coupon 
for literature, or 
to schedule movie. 


GENERAL QD ELECTRIC 


General Electric 
Medical Systems, 
Milwaukee, Toronto, Liege 
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THE BACKGROUND AND PROMISE OF TUMOR 
VIROLOGY, IMMUNOLOGY, AND CHEMO- 
THERAPY AND A CHALLENGE TO 
RADIOIHERAPY* 


JANEWAY MEMORIAL LECTURE 


By ALFRED GELLHORN, M.D., D.Sc.(Hon)f 


ir privileged to join you in honoring Dr. Henry H. Janeway 6o years after he took 
charge of cancer surgery and radiation therapy at the Memorial Hospital in New York. 
James Ewing in the first Memorial Lecture in 1933 spoke of Taneway's “scientific imagina- 
tion, indomitable will and untiring industry—and a strong confidence in the ultimate capacity 
of radiation to control cancer. That he was in part correct is a matter of the record achieved 
by you, the members of the American Radium Society, and your predecessors. That he was 
not wholly correct is attested by the bitter statistic of 350,000 deaths from cancer annually in 
the United States. Spurred by the incidence and death rates from neoplastic diseases and by 
the Congressional declaration "that cancer is the disease most feared by Americans today, ? 
the National Cancer Attack Act of 1971 has become the law of the land with a dramatic in- 
crease in Federal funding for cancer research. 

The National Panel of Consultants on the Conquest of Cancer was persuasive and im- 
pressive when it stated in its report to the Senate Committee, “There have been major ad- 
vances in the fundamental knowledge of cancer in the past decade, and these advances in 
knowledge have opened up far more promising areas for intensive investigation than have ever 
heretofore existed. These areas of special promise must be explored with vigor, if we are to 
exploit ihe great opportunities that lie before us." *3 Rhetoric or reason, that is the question. 

Viruses, immunology and chemotherapy were among the identified aspects of particular 
expectation and in the hope of gaining some perspective on future developments in cancer 
research, I have made a personal analysis of these areas of promise which, for your better or 
your worse, will be shared with you. At best this may help to order your own thoughts on the 
subjects, at worst you will learn not to listen to the unlikely combination of a Dean-former 
cancer researcher again. 


* Presented at the Fifty-fourth Annual Meeting of the American Radium Society, in Joint Session with the James Ewing Society 
and the Society of Head and Neck Surgeons, Boca Raton, Florida, May 14-19, 1972. 
T Dean of the School of Medicine and Director of the Medical Center, University of Pennsylvania, Philadelphia, Pennsylvania. 
Jue" 
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TUMOR VIROLOGY 


In less than 100 years biomedical science 
has proceeded from the groping concept of 
a microorganism which was unlike any- 
thing previously known to the confident 
claim of the viral etiology of at least some 
human malignant tumors. What were, and 
are, the developments which led from ob- 
scurity to discoveries with mounting speed 
and what are the implications for cancer? 

In 1884 Pasteur said that he was tempted 
to believe that rabies was caused by a mi- 
croorganism which is infinitesimally small. 
Ten years later a Russian, Iwanowski? and 
a Dutchman from Delft, Beijerinck,’ inde- 
pendently discovered that a destructive 
disease of tobacco leaves could be trans- 
mitted by a bacteria-free filtrate of the sap 
of involved plants. The late Wendell 
Stanley, 37 years later in 1936, ground up 
one ton of tobacco leaves with this tobacco 
mosaic disease and, after many purifica- 
tions, obtained crystallin virus.? Had that 
great and brilliant virologist and cancer 
researcher appropriately distributed the 
crystalline material, he could have elimi- 
nated the major cause of cancer deaths 
among men by destroying all tobacco 
plants throughout the world. But science 
must be served, so he provided some of his 
precious material to the British biochem- 
ists Bawden and Pirie,’ who discovered that 
the virus consisted of a central core of 
nucleic acid surrounded by a bulky coat of 
protein. The relationship of the nucleo- 
protein virus and nucleoprotein genes was 
immediately perceived, but the startling 
implications of this general chemical simi- 
larity awaited the revolutionary develop- 
ments in molecular biology initiated by the 
discovery of the structure of DNA by 
Watson and Crick." 

The story of tumor virology is fascinat- 
ing not only because of its contemporary 
relevance, but also because it demonstrates 
the tremendous inertia of the conventional 
scientific wisdom which requires moun- 
tainous evidence and time to move it pon- 
derously from one fixed position to another. 
As we review the literature,” we in medi- 
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cine and science can readily identify with 
the human race characterized by Mark 
Twain in his comment, “Man is the only 
animal that blushes—or needs to." Our 
discomfiture now is due to the conviction of 
our predecessors that the cause of cancer 
was unknown and therefore, it was rea- 
soned, a cancer caused by a known etiology 
was, by definition, a counterfeit. Let’s 
skim the peaks of research performance 
which gradually changed the scientific 
posture. 

In 1898 Sanarelli,°? showed the viral 
etiology of lethal malignant myxomas in 
rabbits raised in the laboratory, demon- 
strated that the virus was endemic in the 
wild rabbit population in which it only 
produced a harmless fibroma due to im- 
munological protection, and called atten- 
tion to the transmission of the virus by 
mosquitoes. Armed with the magic vision 
of the retrospectroscope, it is apparent that 
the current surge in tumor immunology 
could well have begun 75 years ago. Fur- 
ther, Sanarelli’s observations anticipated 
the demographic evidence of Denis Bur- 
kitt! which intimates that the African 
lymphoma is a viral disease passed by an 
insect vector. 

The next malignant tumor to be shown 
to be due to a virus was leukemia in chick- 
ens. ? With this animal model it was learned 
that the virus, or variants of it, could pro- 
duce multiple types of neoplastic disease in 
fowl, that the disease could be transmitted 
at the moment of fertilization of the 
ovum,? thus long pre-dating the oncogene 
theory popularized by Huebner,” and that 
chickens could be protected from the di- 
sease by appropriate vaccines.” 

Then the magnificent Peyton Rous 
added a building block to the tumor virol- 
ogy edifice about which many more were to 
be placed. His discovery of the viral etiol- 
ogy of a chicken fibrosarcoma?? provided 


him with an experimental model which he © 


used imaginatively and productively for 50 
vears and countless other researchers fol- 
lowed his lead. The advances made using 
this virus-tumor system included the dem- 
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onstration of the virus by electron micros- 
copy: the observation that the virus could 
transform normal cells to malignancy 77 
vitro, the determination that the Rous 
sarcoma virus has an RNA core unlike the 
others thus far studied which had a DNA 
core, that the virus does not respect the 
species barrier but produces tumors in rats, 
guinea pigs, deer and fish?" and finally, in 
this enumeration, that it can exist in a state 
of dormancy in apparently normal cells, 
but be activated by a chemical carcinogen. 
This is only a very partial catalogue of the 
significant knowledge elicited with the 
Rous virus, but despite the growing litera- 
ture on tumor virology, the facts were 
generally regarded as aberrant phenomena 
in the field of infectious diseases of birds 
and therefore unrelated to the real life 
problems of cancer in man. 

The discovery by John Bittner that 
mouse mammary breast cancer was caused 
by a “factor” which was passed from 
mother to offspring in the milk,'? the fur- 
ther finding that this factor could be seen in 
the electron micrograph and was an RNA 
virus and, in recent months, the report in 
the public press that a similar virus par- 
ticle with the same biochemical character- 
istics had been found in human milk have 
shifted the previously prevailing winds of 
skepticism into a fresh breeze of confidence 
that a viral etiology of cancer in man will 
be proved quickly. Acute leukemia has 
long been a candidate for the viral enthusi- 
asts and Ludwig Gross’ demonstration that 
a virus was the cause of an acute leukemia 
in mice! has added circumstantial convic- 
tion to the human viral cancer concept. 

But what of the evidence for viruses as a 
cause for human cancer? Is it only (with 
apologies to the other species) that we 
recognize that we are a part of the animal 
kingdom and therefore by analogy similar 
etiological mechanisms should be generally 
applicable? No, it is not as vague as this, 
although the methodology for proving the 
contention is necessarily limited to indirect 
probes. 

Ever since the introduction of the elec- 
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tron microscope there has been a search for 
viruses in human tumor specimens. Reports 
have been published by Dmochowski ot 
Bavlor of particles compatible with virus in 
a variety of human tumors??? by Fink 
et al2® in plasma from leukemic patients, 
and by Moore ef a/.? in human milk show- 
ing ultramicroscopic objects w hich could be 
viruses. The obvious difficulties with these 
observations were that there was insufh- 
cient material to carry out alternative in- 
dependent analysis to confirm the morpho- 
logical evidence. Even if it ts established 
that the viruses thus far seen are human- 
related, the possibility that they may 
merely be a passenger virus without direct 
etiological significance to the human tu- 
mors cannot be excluded. 

The epidemiologic evidence for a viral 
etiology of human neoplastic disease 18 
limited and far outweighed by the negative 
evidence. The most suggestive epidemio- 

hat of Burkitt who de- 


in high titers in 87 per cent of affected per- 
sons as compared to 14 per cent In con- 
trols 7.2096 Now 2 other discoveries have 
been made with this strange Epstein-Barr 
virus, It is also associated with nasopharyn- 
geal carcinoma?? and it, or a close relative, 
appears to be the etiologic agent of infec- 
tious mononucleosis.A Whether we are 
dealing with an etiological agent or an inci- 
dental passenger virus in the human can- 
cers is still moot. 

Other immunologic evidence of viral 
oncogenesis in humans is limited. In the 
past vear Wood and M orton® found an 
antigen common to human Itposarcomas, 
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from human leukemia cells, human breast 
cancer cells or a varietv of sarcomas (Fig. 
1). In each instance the Spiegelman group 
has reported that the hybridization is sig- 
nificantly greater between the mouse virus 
derived DNA and the human tumor RNA 
than between the isotopic DNA and con- 


trol RNA,*9255 These very recently pub- 


. lished results of Spiegelman and his col. 


Fic. 1. Schematic flow diagram of the experiments of 
Spiegelmant 38.57 to demonstrate the presence of a 
viral genome in human tumor chromosomes. Usi ng 
the RNA mouse mammary tumor virus or the 


Rauscher mouse leukemia virus in the presence of 


tritiated thymidine and the appropriate enzyme, a 
DNA copy is made. The labelled mouse virus 
DNA is then incubated with RNA isolated from 
human tumor and if an RNA-DNA hybrid forms 
this is strong evidence that the human tumor 
chromosomes contained DNA indistinguishable 
from the mouse virus DNA. 


osteosarcomas, and fibrosarcomas in a high 
proportion of patients with these tumors 
and their families in contrast to only 20 per 
cent in normal blood donors. Although this 
is compatible with a T-antigen due to a 


virus common to all the tumors, 1t could 
also be rationalized by other mechanisms 
as will be discussed later. 

The evidence for a viral etiology of 
cancer derived from the concepts and tech. 
niques of molecular biology should be pre- 
sented. A few years ago, Spiegelman demon. 
strated that when complementary RNA 
and DNA were incubated together, thev 
would hybridize and this hybrid could be 
quantified. In a creative series of observa- 
tions, Spiegelman and his colleagues have 
applied this technique to the study of the 
question of the presence of a virus in hu- 
man neoplastic disease. More precisely 
stated, the issue is whether or not there is 
in the chromosomes of human tumor cells 
a viral genome which is directing the svn. 
thesis of RNA molecules. Capsulized, the 
experiments consist of synthesizing a tri. 
tium labelled DNA using the mouse mam. 
mary tumor virus (MMTV) and the 
Rauscher mouse leukemia virus RNAs as 
templates. The appropriate radioactive 
DNA is then incubated with RNA isolated 


leagues have not yet been confirmed and 
there are important questions of methodol. 
ogy and interpretation which will require 
further studv. In fact, Dan Moore, a col- 
laborator with Dr. Spiegelman in the hu. 
man breast cancer studies, has recently 
expressed concern regarding the possibility 
of MMTV contamination of the human 
milk and other artifacts. 8! Nevertheless 
the provocative nature of the evidence and 
the boldness of the experimental concept 
must be acknowledged and applauded. 

Now finally there is a clinical observation 
which is compatible with, but not conclu. 
sive of, a viral etiology of acute leukemia. 
Fialkow and colleagues!’ at the University 
of Washington have reported the case his. 
tory of a 16 year old girl with acute lym- 
phoblastic leukemia ref 'actory to chemo- 
therapy. She received 1,000rads whole-body 
irradiation followed by a well matched bone 
marrow infusion from a brother. The graft 
was successful as evidenced by repopula. 
tion of the marrow only by donor cells with 
the XY sex chromosome markers. Ste 
two days after the marrow graft, the leu- 
kemia recurred and the leukemic cells 
carried the donor XY markers.!® There 
may be many explanations for this dra. 
matic occurrence, but a possibility is acti- 
ration of a leukemogenic virus in suscepti. 
ble donor cells or transfer of the virus from 
host to donor cells. The former possibility 
would be compatible with the experimental 
evidence of infection at the moment of con. 
ception as noted in the case of the avian 
leukemia or the mouse leukemias. 

Viruses cause cancer in experimental 
animals with regularity when the condi. 
üons are appropriately manipulated, and 
viruses cause cancers in animals under 
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natural conditions as in the case of the fowl 
leukosis. The evidence that any human 
malignant neoplasm is caused by a virus is 
circumstantial or as yet only tentative. Is 
it so important to know? If the human 
tumor virus is transmitted in the genomes 
of the germ cells as in the case of the mouse 
leukemias and polyoma virus, then cancer 
cannot be prevented by a vaccine. If human 
tumor viruses are transmitted by insect 
vectors or in the milk as in the case of rab- 
bit myxomatosis or the mouse mammary 
cancer, then ad Aoc measures will be re- 
quired in each instance. Thus prevention of 
all cancers through immunologic or chemo- 
therapeutic control of a tumor virus seems 
unlikely, but specific knowledge would of 
course be of importance for diagnosis and 
possibly for antiviral therapy in special 
instances. Far more significant, however, in 
the field of tumor virology is the knowledge 
that can be gained using these extraordi- 
nary molecules to teach us how a cell is 
transformed from normal to malignant. 
The secret is contained in the genetic infor- 
mation of the oncogenic viruses and they 
have only 7 to £o genes as compared with 
the 2,000,000 or more genes in human cells. 
What then is going on in this critical, fun- 
damental area of investigation?! 

The oncogenic DNA viruses include the 
papova group (papilloma, polyoma, vacuo- 
lating SV40), adenoviruses which are fre- 
quent causes of upper respiratory infec- 
tions in man but produce sarcomas when 
injected into newborn hamsters, herpes 
virus, and pox viruses. Most readily studied 
in vitro has been cell transformation by 
polyoma and SV4o with the following re- 
sults: 

a. Adsorption to the cell membrane and 
penetration to the cytoplasm. This step 
implies that the viral protein coat 1s not 
merely a protective envelope, but has con- 
figurations which lead to its discriminatory 
cell attachment and also enzymes which 
may be important in the process of pene- 
tration. 

b. The protein coat is divested at the 
nuclear membrane. 
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c. A whole or a part of the viral DNA is 
inserted into the host cell genome, where 
and how not vet known. 

d. An early viral gene product ijs a 
virus-specific T-antigen which appears in 
the nucleus, but is not in the virus itself. 
The function of the T-antigen 1s not vet 
known, but it does serve as a useful marker 
of viral transformation. 

e. There is loss of environmental con- 
trols and most notably contact inhibition. 
In association with this phenomenon there 
appear new proteins on the cell surface 
among which there are tumor-specific 
transplantation antigens which are not 
present either in the normal cell or in the 
transforming virus. It is attractive to 
speculate that these cell surface proteins 
so modify the regulatory signals back to 
the nucleus that the orderly and controlled 
replication of cells is distorted with the 
resultant production of a neoplastic cell. 
Whether this is in fact the fundamental 
mechanism of uncontrolled growth has 
not, however, been established. 

The oncogenic RNA viruses, also called 
leukoviruses or oncarnaviruses afe, as 
earlier described, involved in the fowl 
leukemias and Rous sarcoma, the mouse 
mammary carcinoma, mouse leukemia and 
mouse sarcomas. A great puzzle was how 
an RNA virus could lead to the heritable 
transformation of cells which required 
some permanent change in the chromo- 
somes. In 1964, Temin, an important con- 
tributor to virus research, proposed that 
there must be an enzymatic mechanism 
whereby the usual synthesis of RNA from 
a DNA template would be reversed such 
that DNA would be synthesized from an 
RNA pattern.” Less than 2 years 
David Baltimore," and Temin and his 
colleagues, independently found just such 
a reverse transcriptase and it was dis- 
covered to be one of the proteins of the 
viral coat. On the basis of this new evi- 
dence and other information gathered re- 
garding the life cycle of the RNA viruses, 
a sequence of events similar to that of 
DNA virus transformation can very tenta. 
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tively be perceived. The RNA viruses at- 
tach to and then penetrate the normal cell 
membrane. The protein coat is shed and 
the RNA dependent DNA polymerase or 
reverse transcriptase catalyzes the syn- 
thesis of a DNA replica of the virus RNA, 
This 1s incorporated into the chromosomes 
and there may follow virus directed syn- 
thesis of cell surface proteins and a re- 
assembly of the virus components with 
ultimate budding from the cell surface. 
This sequence differs strikingly from the 
DNA viruses in that cell transformation 
and virus replication can occur simul. 
taneously, whereas the DNA virus cycle 
leads either to cell transformation or, al- 
ternatively, virus formation associated 
with cell death. 

Is cancer a disturbance in the cell mem- 
brane with change or loss of signals to the 
nuclear machinery from the periphery? Is 
it due to the introduction of new genetic 
information, Huebner's oncogene, which 
when activated subverts the nuclear con- 
trol mechanisms? Is it the result of de- 
repression. of genetic information which 
was active in embryonic life? These and 
other possibilities are now closer to direct 
study than ever before through the ex. 
quisite developments in tumor virus re. 
search. 


TUMOR IMMUNOLOGY 


Tumor immunology shares center stage 
along with oncogenic viruses and cancer 
chemotherapy as an area of research in 
which a major breakthrough is anticipated. 
Now that we have evaluated the likelihood 
that tumor virology will take the play 
away from all others, let us take a closer 
look at tumor immunology. 

In the early part of this century when 
transplantable tumors first began to be 
widely used in cancer research, excited re- 
ports appeared of the regression of such 
tumors when transplanted from one strain 
of mice to another. The sweet taste of suc- 
cess and visions of speech-making in 
Stockholm turned to ashes when it was 
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quickly shown that this was merely a 
manifestation of homograft rejection. 

The pendulum quickly swung from the 
belief that there were host defenses against 
malignant disease to the concept of the 
completely autonomous cancer cell and its 
defenseless host. It has taken almost a half 
century for evidence to accumulate in 
diverse systems to recognize that a host- 
tumor interaction. does occur and that 
there may be possibilities to give the host 
the advantage. 

Tumors do form antigens which are not 
detectably present in normal tissues of the 
tumor bearing host and therefore may be 
considered specific. In the earlier discus- 
sion on viruses it was noted that the viral 
genome can direct the synthesis of the 
nuclear T-antigen and membrane antigens 
both of which are specific for the tumor 
virus regardless of the type of tumor that 
may be produced. You will recall that 
Wood and Morton? and Morton ef a/.? 
have reported antibodies to a common 
antigen in a number of patients with 
malignant melanoma and with osteogenic 
sarcoma, Another tumor-specific antigen 
unrelated to a possible virus is the iden- 
tification of an antigen specific to hepa- 
tomas and another specific to the car- 
cinomas of the gastrointestinal tract in. 
cluding pancreas which are not present in 
adult tissues, but which do exist in the 
embrvo. 

In 1963, the Russian oncologist, Abelev,! 
first demonstrated the presence of an al pha 
fetoglobulin in  carcinogen-induced hepa- 
tomas of mice. Subsequently he and later 
Alpert? in this country showed that the 
phenomenon was not limited to mice, but 
that humans with hepatomas also had an 
antigen present in fetal liver. Although the 
reagents to test for this antigen are now 
commercially available, the diagnostic 
'alue is limited in this country because of 
the happy infrequency of prim arv liver 
cancer. The finding, however, of genetic 
information being expressed in a malignant 
tumor which is repressed in the adult nor. 
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ma] cells, but is operational during fetal 
life provides fascinating possibilities for 
exploration of the fundamental mechanism 
of neoplastic growth. Another example of 
this phenomenon is the widelv heralded 
observation of Gold and Freedman? of an 
antigen present in human gastrointestinal 
cancers which also exists in human em- 
bryos, the carcinoembryonic antigen. 
Early reports indicated a high per cent 
positivity in patients with cancer of the 
colon, but more refined clinical studies 
have shown only 44-55 per cent positive in 
localized tumors, in contrast to the go per 
cent positive assays in cases with meta- 
static disease. In those patients with ap- 
parently localized disease, who do have 
demonstrable circulating carcinoembryonic 
antigen, surgical excision of the tumor is 
followed bv disappearance of the antigen. 
This may offer a sensitive indicator for 
recurrent disease. 

Although Gold originally reported that 
the CEA was specific for entodermal tu- 
mors, there are reports of positive tests in 
a variety of other human malignancies and 
also in severe alcoholic cirrhosis and al- 
coholie pancreatitis;* Whether the iden- 
tical or closelv related antigens are being 
detected in these diverse conditions cannot 
be stated for certain as yet. Despite these 
reservations, it is likely that there will soon 
be available to all a valuable immunological 
test for certain cancers. 


but the possibilities include: (1) the tumor 
antigen may be located only in the nu- 
cleus and therefore not available to stimu- 
late the generation of circulating anti- 
bodies or specifically sensitized lymph- 
ocytes; (2) the antigen may not be strongly 
antigenic; (3) cell surface antigens may 
stimulate the svnthesis of humoral anti- 
bodies and of sensitized lymphocytes, but 
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venting the killer lymphocytes from rec- 
ognizing the tumor cell. This is the " block- 
ing antibody" hypothesis of the Hell. 
stróms?? and has much to support it. 

Despite these limitations, immunother- 
apy holds many attractions because of its 
great potentiality for specificity, and there- 
fore increasing effort is being devoted to its 
study and application. 

Specific immunotherapy may be con- 
ceived as the stimulation of immune reac- 
tions directed against tumor associated 
antigens. For reasons already discussed 
this is not yet a practical approach in man 
since no tumor specific antigen has been 
isolated in order to test its efficacy 1n auto- 
immunization, When and if this becomes 
possible the question of antigenic potency 
can beevaluated and, if thisislow, chemical 
modifications may well be made which 
would increase antigenicity. In the mean- 
time, the efforts in human neoplastic d 
ease have been directed toward non- 
specific immunotherapy, that 1s, the gen- 
eral stimulation of the host immune reac- 
tions. 

'Thus far, tumor associated antigenicity 
or l|vmphocyte-mediated cytotoxic reac- 
tions have been demonstrated for Bur. 
kitt's tumor, leukemias, melanomas and 
neuroblastomas. The long time remission 
and even apparent cure of the African 
lymphoma following chemotherapy has 
been speculatively related to the ability of 
the host immune defenses to destroy the 
small number of tumor cells remaining 
after the chemotherapeutic regimen. This 
and experimental evidence led Mathé” 
to mount a pilot experiment in 1964 with 
control and experimental groups of children 
and adults with acute leukemia. All pa- 
tients received as effective chemotherapy 
as possible to achieve hematologic remis- 
sion and in addition were given intrathecal 
chemotherapy and appropriate radio- 
therapy to forestall meningeal exacerba- 
tion, Thirty such patients in remission were 
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then randomized into control and experi- 
mental groups, the latter receiving BCG 
injections of irradiated leukemic cells from 
a pool, The results showed a significant 
prolongation of the remission interval in 
those receiving nonspecific immunostimu- 
lation. 

Final assessment of this and other clinical 
trials will have to be deferred, but the con- 
siderable amount of experimental animal 
evidence certainly provides a basis for en- 
couragement and further refinements are 
likely to improve results, Also a word of 
caution: there is experimental evidence 
that the immune reaction may stimulate 
tumor growth in certain circumstances so, 
as in the case of most ther rapeutic measures, 
we are dealing with a two-edged sword. 


CHEMOTHERAPY 


The discovery of drugs which objec- 
tively produce remissions of a variety of 
malignant tumors in man has had a 
tremendous impact in clinical cancer which 
far transcends their demonstrable effect on 
the statistics of cure or survival, In the 
broad sense, the chemical attack on cancer 
has dramatized the fact that onl y about 
one-third of all patients with neoplastic 
disease are cured by surgery and radio. 
therapy, leaving the vast problem of dis. 
seminated malignancy as the major target 
of research. Despite the apparently dis- 
appointing statistical validation of the 
oft-repeated hopes for cancer chemother- 
apy over the past 30 years, the eminent 
Dutch cancer researcher, Professor at 
melot recently wrote, “C 
apy seems at last to one to come of £ age 
developing from an art into a science.’ 
Admittedly Dr. Emmelot does not allow 
his enthusiasm to be unrestrai ied, but his 
view 1s generally accepted by those most 


closely associated with clinical and lab. 
oratory tumor 
catch 
oni 
lable 1 presents many of the clinically 
used anti-tumor drugs divided into classes, 


chemotherapy. Lets try to 
the sense of the field in a brief 
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ee this is not a complete listing, it 
will amply serve to illustrate the current 
concepts. 

lhere are three general mechanisms of 
cytotoxic action of these drugs: 

1. The alkylating agents and perhaps 
Procarbazine react with DNA thereby 
preventing normal replication at the time 
of cell division. These compounds can 
produce their toxic effect regardless of the 
cell cycle phase and if the damage is not 
repair red by the time of division cell death 
will occur. 

B eda, 


ue a PANDION 





of mec us ad are, pid depu 
dent upon the S phase of the cell cycle for 
their cytotoxic action. 

3. The third mechanism is the large 
category of "Don't know for sure." It is 
possible that the Vinca alkaloids interfere 
with spindle formation during the mitotic 
cycle as evidenced by me taphase arrest, 
but this is not certain. The hormones hate 
multiple possible actions to account for 
their quite specific antitumor effects in. 
cluding su ppression of the anterior pitul- 
tarv, enhancement of cellu ilar maturation, 
and Auban of cellular metabolism, but 
precise understanding is lacking. 

L-asparaginase is in a class by itself for 
it acts indirectly on those tumor cells 
which lack asparagine sy nthetase by de. 
stroying exogenous asparagine on which 
the tumor cell is dependent. 

Some of you who may have reached the 
alarming stage of your speaker when 
events of 30 years ago seem like yesterday 
m recall Tue oe dr e am Fes 
quen TUS of prostatic c cancer M 
estrogen, and even more exciting, the re. 
lease of information on the use of the 
previously "classified drug" HN, in the ef. 
fective treatment of the lymphomas in 
1946, of aminopterin in acute leukemia in 
1948, and then the beginning flood of nitro. 
gen mustard derivatives. By the mid 1960s 
almost all of the classes of the clinically 
useful agents had been introduced and 
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TABLE Í 
CLASSIFICATION OF CHEMOTHERAPEUTIC AGENTS USEFUL IN NEOPLASTIC DISEASE 
Class 


Non-proprietary Names 
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Mechlorethamine (HN, mustargen) 
Cyclophosphamide (cytoxan, endoxan) 
Melphalan (L-sarcolysin, alkeran) 
Chlorambucil (leukeran) 


Alkylating agents Nitrogen mustards 


—— aour as — 
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Ethylenimines 


vlenethiophosphoramide (Thio-TEPA, TSPA) 


Busulfan (myleran) 


— co ae 


Alkyl sulfonates 


Antimetabolites Folic acid analogs Methotrexate (amethopterin, MTA) 


z-fluorouracil (sfu) 
Cytarabine (cytosine arabinosic 


Pyrimidine analogs 
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Purine analogs 6.mercaptopurine (6MP, purinethol) 
6.thioguanine (TG) 
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Natural products Vinca alkaloids Vinblastine (VLB, veiban) 


Vincristine (VCR, oncovin) 

Mitomvycin C 

Dactinomycin (actinomycin D, cosmegen) 
Daunorubicin (Daunomycin) 


Antibiotics 


L-asparaginase 


—— Stes yet oa tee 


Miscellaneous Procarbazine (n-methy! hydrazine, MIH, natulan) 


Hydroxyurea (hydrea) 
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Hormones Estrogens 
Androgens 
Progestins 
Adrenocorticoids 


their effectiveness had been assessed in 
various disseminated human malignancies. 
So many hopes were raised by the demon- 
stration of objective remissions in lymph- 
omas, leukemias, certain childhood tumors, 
and a few solid tumors in adults, only to be s 

dashed by the brevity of the response and ease when given in tolerated doses so 
the toxicities of the drugs which limited re- spaced. that repair of hematopoietic and 
treatment, But persistent studies on the intestinal epithelial damage could occur 
mechanism of action of the drugs and before proliferation of leukemic cells had 
other pharmacological aspects together reached pretreatment levels. This prin- 


many disappointments merit recognition 
and honor. 


with research on cell kinetics and the life 
cycle of normal and tumor celis began to 
change the dreary picture. The men and 
women who have worked so steadfastly at 
the bench and at the bedside despite the 


ciple was applied to the treatment of child. 
hood acute lymphoblastic leukemia by 
clinical investigators in collaborative pro- 
grams and significant extensions of remis- 
sion intervals measured in periods greater 
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l. CANCERS IN WHICH SOME PATIENTS ARE CUR. 


RENTLY ACHIEVING NORMAL LIFE EXPECTANCY 


Acute lymphoblastic leukemia in children 

Combination chemotherapy for Hod gkin's dis- 
ease and other lymphomas 

Choriocarcinoma 

Testicular carcinoma 

Embryonal rhabdomyosarcoma 

Ewing’s sarcoma 

Wilms’ tumor 

Burkitt’s lymphoma 


ll. CANCERS THAT ARE SUB STANTIALLY RESPONSIVE 


TO CHEMOTHERAPEUTIC AGEN TS BUT WHERE 
LONG TIME SURVIVAL HAS NOT B EEN DEMON. 


STRATED 


Hormonal therapy for breast cancer 


x 


Surgical adjuvant therapy for breast cancer 
Ovarian cancer 
Acute myelocytic leukemia in adults 
Chronic myelocytic and chronic | ymphocytic 
leukemia 
Multiple myeloma 
Neuroblastoma 
III. CANCERS THAT SHOW LIMITED RESPONSIVENESS 
TO CHEMOTHERAPEUTIC AGENTS BUT LONG TERM 
SURVIVAL HAS NOT BEEN ACHIEVED 
Head and neck cancer 
Lung cancer 


Malignant melanoma 
Central nervous system cancer 
Endocrine gland cancer 
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than 2 years were achieved. Then an early 
series of observations by Goldin and his 
colleagues on the use of combinations of 
antitumor drugs with different mechanisms 
of action was introduced into the clinical 
trials so that the cell cycle concept of 
Skipper and the multimechanism cyto- 
toxicity of Goldin were joined. An indica- 
tion of the current status of cancer chemo. 
therapy is perhaps best given by an out- 
line of the program for the National Con- 
to be 





ference of Cancer Chemotherapy 

held in June, 1972 (Table 11). 
Table m reveals much and also speaks 

eloquently of the unknown. 


Tumor cells 
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with a rapid proliferation rate such as acute 
leukemia and the lymphomas as well as 
some of the childhood tumors are suscep- 
tible, but malignant melanom a, osteogenic 
sarcoma and acute myelocytic leukemia, 
also aggressively multiplying cells, are not. 
The cancer chemotherapists, encouraged 
by their successes, however, look to greater 
understanding of cell pharmaco-receptors 
and better methods for measuring cell 
cycle rates in individual patients as fruit- 
ful areas to improve their attack on dis. 
seminated tumors. These combined with 
the collaboration of radiotherapy, surgery, 
and immunotherapy give hope to the roo 
per cent kill approach to cancer therapy. 

Is there any other possibility to con- 
sider in cancer therapy? Yes, I think so, 
and with your permission I will brief y 
present my bias—not in so much detail as 
to bore, alarm, or anger you, but hopefully 


to prophesy the future. There is evidence 
that malignant tumor cells of m an, other 
animals, and plants retain the full genetic 
information of normal cells.: The in. 
appropriate hormone secretion syndrome 
in which a wide variety of nonendocrine 
tumors may produce polypeptide hormones 
indistinguishable from norm al; the change 
in phenotype as in the common phenom- 
enon of squamous metaplasia in adeno. 
carcinomas; the experimental demonstra- 
tion that a single anaplastic tumor cell has 
the multipotentiality for the production of 
many normal cell lines;? the demonstra. 
tion by transplantation of a tumor nucleus 
into an enucleate ovum that normal 
embryogenesis can occur;? the reversibili ty 
of neoplastic transformation by an onco- 
genic virus when the virus is lost;? and 
the expression of an embryonic antigen in 
gastrointestinal, breast, and liver cancers 
—all these varied evidences in human and 
experimental cancers point not only to the 
retention of normal genetic information, 
but also indicate that the neoplastic trans- 
formation is not irreversible. However, can 
this be controlled? This past vear has been 
marked by what may be a begin ning, Three 
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groups of investigators, A. Johnson ef al, 
Sheppard, and Prasad and Hsie'?^ have 
found that morphological differentiation 
and return of contact inhibition can be in- 
duced in fibrosarcoma and neuroblastoma 
cells in tissue culture with the addition of 
cyclic AMP. If this heralds the beginning 
of controlled pharmacological action on the 
expression and repression of gene informa- 
tion, it is conceivable that one day the 
therapeutic approach to cancer will be 
revolutionized toward differentiation of the 
malignant cell rather than toward its de- 
struction. 


CONCLUSION 


This brings to an end our review of 3 
principal areas of research. There are many 
other important fields such as chemical 
carcinogenesis, epidemiology, tumor-host 
relationship, cell biology and radiobiology 
with significant implications for prevention 
and cure, but I don’t believe that an ex- 
amination of the current state of knowl- 
edge in these subjects would modify our 
conclusions. 

In my opinion the fundamental question 
in cancer research is not the cause, because 
we already know multiple causes; it is 
not the cure, because we already know 
multiple ways in which it may be cured; it 
is instead, "What is it?" When we are able 
to answer this question, we will quickly 
be able to determine whether cancer 1s one 
or many diseases, we will know whether 
prevention can be achieved by one fun- 
damental mechanism or whether we will 
have to protect against physical, chemical 
and biological etiologies (a task which 
boggles the imagination), and finally we 
will be able to assess the likely future of 
radiotherapy, surgery, chemotherapy, and 
immunotherapy. As one of the principal 
curative modalities, I believe that the dis- 
cipline of radiation therapy Is secure for 
a long time. Do not, however, relax. Your 
assignment in the universe of biomedical re- 
search is as great as of any other specialty, 
but, additionally, you must identi fy even 


AGG 


more closely with society’s needs of this 

Time does not permit an in-depth con- 
sideration of the crisis in the availability of 
medical care in America now, but of this 
you are aware. In the field of radiotherapy, 
| perceive 2 critical issues which the public 
expects you to resolve: (1) the dearth of 
trained clinical oncologists with the special 
skills of radiotherapy; and (2) the avail- 
ability of effective radiotherapy for all 
those who need it regardless of socioeco- 
nomic status or geographical location. Will 
you accept the challenge of providing the 
remedies to these deficiencies? Contem- 
porary medical education with its ine 
creased elective time, with its acceptance 
of multiple curricular tracks provides you 
the mechanism whereby vou can en- 
courage the interest of young men and 
women while still they are medical stu- 


and resolve, t 

to the challenging field of oncology and 
radiotherapy with its potentialities for 
basic research, for clinical medicine, and 
for meeting great human needs should show 
results quickly. This kindling of the ins 
terest early in the medical career of the 
physicians of tomorrow necessa rily must 
involve vou in more teaching which not 
only serves an important end, but multi- 
plies the value of your personal clinical 
experience. 

The equitable availability of radiother- 
apy will require the development of a sys- 
tem or systems which are oblivious to 
socioeconomic considerations and will solve 
the problems imposed by geography. Al- 
ready medical economics is forcing the de- 
velopment of radiation treatment centers 
and this trend will undoubtedly be ac- 
celerated by impending health insurance 
legislation. As leaders in clinical medicine 
you can facilitate the evolution of such 
systems of medical care delivery in thus 
country. You best know the cost an d 
complexity of the equipment needed for 
cancer therapy, you know the varieties of 
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back-up service that are required, you 
know the importance of a multidisciplinary 
approach and, therefore, yours 1s the re- 
sponsibility to play an important architec- 
tural role in American medicine of to. 
morrow. 
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INCIDENCE AND CAUSES OF FAILURES TO CONTROL 
BY IRRADIATION THE PRIMARY LESIONS IN 
SQUAMOUS CELL CARCINOMAS OF THE 
ANTERIOR TWO-THIRDS OF THE 
TONGUE AND FLOOR 
OF MOUTH#* 


By ANN CHU, M.D.,+ and GILBERT H. FLETCHER, M.D.t 


HOUSTON, TEXAS 


N almost all publications on results of 

treatment of cancer, only survival rates 
are given with no analysis of the sites of 
failure; z.e., failure to control the primary 
lesion or regional lymphatic disease or dis- 
tant metastases. lo determine causes of 
falures in order to improve methods of 
treatment, the first step is to know the sites 
of failures. 

In a previous publication? on squamous 
cell carcinoma of the oral cavity, the analy- 
sis of the sites of failure, 7.e., primary, neck, 
etc. was done, but no attempt was made to 
find the possible causes of failure. In this 
paper, the analysis will be directed to corre- 
late results of treatment with the extent of 
the primary disease and the irradiation 
techniques. 


CLINICAL MATERIAL 


The clinical material consists of the 
squamous cell carcinomas of the oral tongue 
(that part of the tongue which is in front of 
the circumvallate papillae) and the floor of 
the mouth, treated from January 1948 
through December 1968. The squamous 
cell carcinomas of the base of the tongue 
(that portion of the tongue back of the 
circumvallate papillae) have a drastically 
different behavior and, therefore, are con- 
sidered as separate clinical entities. The 
diagnosis of the site of origin is obvious 
except in massive lesions involving the 


* Presented at the Fifty-fourth Annual Meeting of the Americ 


whole tongue. In those cases, the differen- 
tial diagnosis can usually be made on the 
clinical features of the disease. 

The analysis was made in April 1971, all 
patients having a minimum of 2 years 
follow-up, go per cent of them having ¢ 
years or more follow-up. A minimum of 2 
years follow-up for a small number of the 
patients 1s adequate for evaluation of con- 
trol of the primary lesion, as go per cent of 
the recurrences appear by 3 vears. If active 
disease appears in the vicinity of the origi- 
nal lesion at any time during the follow-up, 
be it 10 vears after the initial treatment, it 
is counted as a failure. 

The staging is as follows: 


Tumors less than 2 cm.* in diameter 
Tumors 2 to 4 cm.* in diameter, no 
invasion of surrounding structures 
T—Tumors more than 4 cm.* in diame- 
ter, and/or invasion of surrounding 
structures 
Massive tumor or bone involve. 
ment. 


The combined policy of the Department 
of Radiotherapy and the Section of Head 
and Neck Surgery at the M. D. Anderson 
Hospital has been to use irradiation as the 
initial treatment for the majority of pa- 
tients with oral tongue lesions, reserving 


* Prior to July 1965, 3 and $ cm. were used instead of 2 and 4 


cm. The lesions have been re-staged accordingly. 
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surgical procedures for failures. Lesions in 
alcoholics and heavy smokers are preferen- 
tially treated surgically because of the 
individual’s poor tolerance to irradiation. 
Lesions, less than 1 cm. and well demar- 
cated, of the lateral border of the tongue, 
small lesions of the dorsum or tip of the 
tongue, and superficial lesions associated 
with leukoplakia are treated by simple 
excision, since in these clinical situations it 
will entail little loss of tongue. Moderately 
sized lesions in very old patients who toler- 
ate partial glossectomy better than irradia- 
tion and for whom impaired speech is not 
important, are at times excised. 

The reasons for the choice of treatment 
of the primary lesion for the floor of the 
mouth are subtle. By and large, irradiation 
is preferred as floor of the mouth lesions are 
very readily controlled by irradiation. Very 
small lesions are simply excised for a vari- 
ety of anatomic reasons, and in the alco- 


xolic (a high percentage of patients with 
floor of the mouth lesions are inveterate 
alcoholics). Sometimes a very narrow arch, 
a forward slant of the arch or tori preclude 


a good radium implantation, or perioste | 
involvement increases the risk of necrosis. 
In these situations, a surgical procedure 


ue 
may be preferred. 


IRRADIATION TECHNIQUES 


Most lesions of the oral tongue have 
always been treated by interstitial radium 
implants alone or combined with external 
irradiation, External irradiation alone has 
been used in patients with lesions of the 
oral tongue from Stages T; through Ts, 
when there was contraindication to general 
anesthesia. 

The same techniques were used for the 
floor of the mouth lesion. Some superficial 
lesions of the floor of the mouth, contiguous 
to the alveolus in edentulous patients in 
whom the floor of the mouth is flat, have 
been treated by intraoral cone therapy 
using 150 kv. In recent years, the 6 to g 
mev. electron beam has been used, the 
tumor dose being 5,500 to 6,000 rads 1n 4 
to § weeks. 


~ - 


Carcinoma of Tongue 


and Floor of Mouth 


Some patients with lesions of the floor of 
the mouth were selectively treated since 
1963 by an electron beam submental field 
alone. Some other patients did not have 
interstitial gamma-ray therapy, at least as 
part of the treatment, because of contra- 
indication to general anesthesia. 

The technique of interstitial radium 
therapy and the combination with external 
irradiation were outlined in a monograph 
published in 1962.° Interstitial radium 
therapy was the treatment of choice for Ty 
esions; the combination of external and 
interstitial irradiation was routinely used 
in the more advanced lesions in order to 
buffer the swing of dose unavoidable from 
large implants. The interstitial radium im- 
plants were done first, followed by external 
irradiation. The arrangement of radiation 
sources did not follow Paterson and Parker 
distribution rules and the method of calcu- 
lation, although derived from the Paterson 
and Parker system, was not identical to it 

In December 1961, a retrospective analy- 
sis was made of the volume distribution of 
interstitial radium implants obtained by 
computer dosimetry.’ A correlation was 
found between “cold spots" and recur- 
rences, and between necroses and areas 
receiving high doses and high dose rates. 

From 1961 on, a generous minimal tumor 
dose was selected from the computer iso- 
doses knowing that the doses could be as 
much as 20 per cent higher than the doses 
given in earlier years. An analysis in Janu- 
ary 1963 showed an increased incidence of 
complications; the doses were reduced by 
10 per cent with a less generous minimum 
tumor dose. During the following 2 vears 
(1963 and 1964), there was a decrease in 
complications, but the local recurrence rat 
increased in patients with the oral tongue 
lesions, but not in those with the floor of the 
mouth lesions. From January 1965 on, dif- 
ferent total doses and dose-time factors 
have been used for lesions of the oral tongue 
and those of the floor of the mouth? If an 
early lesion can be encompassed by a sm all 
or moderatelv sized implant, 2,000 rads 
tumor dose is given with external irradia- 





Ann Chu and Gilbert H. F etcher 


TARCH, 1973 


Tage | 


ANTERIOR-TWO THIRDS OF TON GUE 


FAILURE TO CONTROL THE PRIMARY LESION [ 


+ 


PATIENTS TREATED BY DEFI ITIVE IRRADIATIO 


(Unlimited Follow-up*) 
January 1948-December 1968 
(Analysis April 1971) 


0. of Failures on 
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* Squamous cell carcinoma developing at any time after the follow-up in the vicinity of the initial lesions are counted as recurrences. 
T NED (no evidence of disease) at 2 years after treatment of failure. 


$ : 
j absolute 45% 
determinate 52% 


a 


$ year survival rates: 


tion as a preneedling dose in $ to 6 treat- 
ments; in the moderately sized lesions, 
3,000 rads in 3 weeks to 5,000 rads in 5 
weeks tumor dose is given with externa 
irradiation prior to needling, the higher 


dose being given to large lesions and to 
those so located that a good geometric im- 


plant is unlikely to be achieved. Every 
attempt 1s made to see that the dosage rate 
is no more than 40 rads per hour, 25 to 30 
‘ads being preferred if 5,000 rads have been 
given with external irradiation, 


RESULTS 


ORAL TONGUE 


Table 1 shows the failure rates by ‘I 
staging, the number of failures salvaged by 


a surgical procedure and the ultimate fail- 
ure rates. There is a rapid increase in the 
incidence of failures from T, to T, lesions. 

In Table ir, the analysis of failures by 
modality of irradiation shows that external 
irradiation alone is not an effective method 
of treatment for lesions of the oral tongue. 
Interstitial radium therapy alone or the 
combination of external irradiation and 
interstitial therapy seemingly produce ap- 
proximately the same results from T3 
through T;, but, by and arge, the worse 
esions had the combined treatment. 

In Table 111, some specific causes of 
failure are shown in the li T, and T, 
esions. There is no need to explain failure 
of treatment for the massive T, lesions. 
Poor geometry with "cold spots" could be 
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Irradiation Only 


Combined External 
and Interstitial] 
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ANTERIOR TWO-THIRDS OF TONGUE 
SPECIFIC CAUSES OF FAILURES 


anuary 1948-December 1968 


z 


Combined External and 
Interstitial Irradiation 


No. of 


Failures 


2 cold spots 

1 ? implantation 

8 no obvious cause 
? implantation 
poor geometry 

geographic miss 


Ww 


no obvious cause 
g palliative implants 


we 


|? Implantation 


identified in 4 patients, and in another 
patients there was a suggestion of implan- 
tation of viable tumor cells pushed by the 
needles (in 1 of these 4 patients, the recur- 
rent disease was close to the hyoid bone). 
In the T; lesions, 5 patients had basica 


alliative implants. The patients treated 


with external irradiation only, either were 


* 


poor medical risks or were treated pallia- 
tively. 
The analysis of the relative incidence of 


Failure by location, z.c. undersurface, latera 


^ 


xternal [Irradiation Only 


3 no obvious cause 
t patient with leukemia dt 


g no obvious cause 
I patient with intraarterial s-FU (actuaily T. 


border, posterolateral border, could not be 
done because not all patients (primarily 


those treated in the earlier vears) an 


- 
A 


accurate description of the location of ti 
esion. However, patients whose | 

were on the posterolateral border of the 
tongue involving the faucial pillar prob- 
ably had a somewhat higher failure rate. 
For several years it has been the practice in 
the posterolateral border lesions to add an 


D * 


mouth and the anterior faucial pillar 
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anuary 1948- December 1968 
(Analysis April 1971) 
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‘Total 
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* Squamous cell carcinoma developing at any time after the follow-up in the vicinity of the initial lesions are counted as recurre! 


t NED at 2 years after treatment of failure. 
‘absolute 56.0% 
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FLOOR OF MOUTH 
FAILURE TO CONTROL THE PRIMARY LESION AND MODA LITIES OF IRRADIATION 


No. of Failures on 
No. of Patients 


treat involvement of the sulcus 


yllar, 


FLOOR OF MOUTH 


adequately 
and the foot of the 


Table 1v shows the failure rates by T 
staging, the number of failures salvaged by 
à surgic al procedure, and the ultimate fail- 
ure rates. The increase in the incidence of 
failures is not as steep from the T, to T; 
lesions as for those of the oral tongue. There 
is a high salvage rate by surgery and the 
E failure rates are very low, even In 
the T; lesions. 

Table v shows the failures bv modalities 
of irradiation. A significant proportion of 
lesions were selectively treated bv external 
irradiation only, usually submental electron 
beam alone or combine ed with parallel op- 
posing portals with 22 mev. photon beam. 
Some of the lesions had external irradiation 
only because general anesthesia could not 
be given because of the poor physical con- 
dition of the patient. The results in the T, 
and T; lesions treated bv interstitial radium 
implant or the combination of interstitial 
radium implant and external irradiation are 
shghtly better than those with external 
irradiation alone. 

lable vi shows some specific causes of 
failures for the T; through T lesions. There 
are a few "cold spots" and geographic 
misses. In 1 instance, there was a recur- 
rence in the submental space, probably 
because needles pushed viable tumor cells 
which produced an implant. 


Combined 
External and 
Interstitial 
Irradiation 
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Interstitial 
Irradiation 
Only 


External 
Irradiation 


COMPLICATIONS 


Soft tissue ulcers develop in a significant 
percentage of patients, primarily in those 
patients with floor of the mouth lesions. 
With simple care, the ulcers usually heal in 
a few months. 

When the soft tissue ulcer is on or reaches 
the gum (primarily in floor of the mouth 
lesions), there is the complication of bone 
exposure. The management of bone expo- 
sures must be very conservative; it consists 
of good dental hygiene, remov: | of seques- 
tra as they loosen, and extractions being 
done only when absolutely necessary.’ 
From 1965 through 1968, with this pro- 
gram, the incidence of surgical procedures 
for bone necroses has been less than 10 per 
cent, 


DISCUSSION 


Among the few reports in the literature 


on the control rate of primary lesions, it 
seems that outstanding results have been 
obtained with interstitial implants. ? Fayos 
and Lampe? reported that with using intra- 
oral cone therapy, an 82.4 per cent control 

rate was achieved in 51 lesions less than 
3 cm. in diameter, and 58 per cent in 24 
lesions 3 to ¢ cm. in diameter. Only 4 lesions 
in Belt series involved B of the 
tongue and there were no T; lesions. The 
control rates of the primary lesions cannot 
be compared with those reported by 
Saxena” because lesions of the base of the 
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FLOOR OF MOUTH 
SPECIFIC CAUSES OF FAILURES 


January 1948- Decem be 
Combined External and 
Failures | Interstitial [Irradiation 
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obvious cause 
yg — | I no obvious cause | 3 noob 
1 cold spot | 2 inadequate 
p ? implantation 
| Aut® (poor medical condition) 


3 no obvious cause - no obvious cause 
t SCC of vocal cord 4 yr. earlier; no exter- geographic miss 


v wt 


nal irradiation, implant unsatisfactory | underdosed 
| cold spot 


tongue and oral tongue are not sepa 'atedin therapy were 2 groups, 


axena's report. receiving | | OO 
Our control rates of squamous cell carci- with externa irradiation and an appropr 
nomas of the floor of the mouth are better, ate dosage from interstitial implants. TI 
except for T; lesions, than those of the oral control rate is the same for both 
tongue. Our surgical salvage of the failures We now prefer giving 5,000 rads 
is also better. Since 196s, our failure rate primary esion (supplemented by 
for all lesions from T, through Ta, of the stitial gamma-ray implant), 
oral tongue and floor of mouth, is 10 per submaxillary triangles and 
cent. This high control rate with few com- area lymphatics, with 5,000 rads g 
plications is due to computer dosimetry, to the lower neck to those patients w 
low dosage rates, and adjustment for treat- righ risk of disease recurrence in the 
ment times with conservative management cally dissected neck and of appearance of 
of the teeth before and after treatment. contralateral metastases." 
Interstitial gamma-ray therapy must be 
used, at least as part of the treatment for 
squamous cell carcinomas of the oral tongue 
and, if feasible, for most of those of the 
floor of the mouth. : | EA i ds 

n add M TEN c Computer dosimetry and careful de 

Except for very early lesions, some ex- jp ciene result in a high control rate wit 
ternal irradiation is given before the inter- bs d Box i aS ene MOTOS 
neca dn oe HS EM "ONG CD ^w complications. 
stitial implantation to prevent implanta- 
tion of viable tumor cells into the surround- Gibert H. Fletcher, M.D. 
ing tissues by the needles passing through x En of Texas at mete 
er Ps : Ns M. D. Anderson Hospital 
active cancer. A tumor dose of 2,000 rads in sd Tumoren te 
'alent to 3,000 rads Houston,’ 


x 


SR 


Les 


MMARY 
Interstitial gamma-ray therapy s 
important modality of irradiation for ora 


tongue and floor of the mouth lesions, 


EM 
RO 


vds 


dde 


S 


Re 


ie 


Pi 


Dany, T. E. Dental care he irradi 
; ; ; tient. In: Textbook of Radic 
le patients Who received the combina- edition. Lea & Febiger, Philadely 
tion of external and interstitial gamma-ray a Fayos, J. V., and Lampe, L Peroral 


Da 


SS 


um 


2. 


E 


uu 


ie 
BS 


wee 
eee 





SS 


AN 
ake 


ES 


meh 
co 


2 
AXES 


P 


NOKE 


is 


a 
RES 


SOS 


nn Chu and Gilbert H. Fletcher 


MARCH, 1973 


ES 


Xe 


XS 


of carcinoma of oral tongue. Radiology, 1969, 
93, 397-394. 

3. FrgTCHER, G. H. Textbook of Radiotherapy, 
Lea & Febiger, Philac elphia, 1966, pp. 11 


plicit distribution of radiation in interstitial 
implantations: II. correlation with clinical 
results in squamous cell carcinomas of anterior 
$— two thirds of tongue and floor of mouth. Radi. 


tae 
wih 5. 
4. FLercuer, G. H. Elective irradiation of sub. 


tet ^ 


clinical disease in cancers of head and neck. 


ology, 1962, 78, 766—782. 
NonTHROP, M., FLETCHER, G. H., Jesse, R. H., 


and Linpgerc, R. D. Evolution of neck dis- 
ease in patients with primary squamous cell 
carcinomas of oral tongue, floor of mouth and 
». J. Analysis of sites and causes of treatment palatine arch and clinically positive neck 
ailures in squamous cell carcinomas of oral nodes neither fixed nor bilateral. Cancer, 19 
cavity. Am. J. RoexTGENOL., Rap. THERAPY 29, 23-30. 
& Nuctear MED., 1960, 83, 40$—411. 9. Prerquin, B., CHASSAGNE, D., CACHIN, 
6. FLercner, G. H., MacComs, W. S., and BAILLET, 
SHALEK, R. J. Radiation Therapy in the Man- 
agement of Cancer of the Oral Cavity and 
Oropharynx. Charles C Thomas, Publisher, 
Springfield, Il, 1962. 
7. FLErCHER, G. H., and Srova LL, M. Study of ex- 


"m 


_ Cancer, 1972, 29, 1450-1454. | 
5. FLETCHER, G. H., MacCom B, W. S., and Braun, 


nies 


Kon 


" 
une 


“| 


F., and Fournettere Buis, 
Carcinomes épidermoides de la langue mobile 
et du plancher buccal. Aeta radiol. (Therapy), 
1970, 9, 455-480. 
10. Saxena, B. Cancer of tongue: local control of 
primary. Cancer, 1970, 26, 788—794. 


MR 


fe SS 


n 


s 


S 


e 


3 


x 


ies 


AUN 


Mone 


s 


— 
ey 


x 


e 





BESTS 


Ss 
ei 


a 


VoL. 117, No.3 


RADIOTHERAPY OF ADVANCED CARCINOMA OF 
THE OROPHARYNGEAL REGION UNDER 
HYPERBARIC OXYGENATION* 

RIM REPORT 
By CHU H. CHANG, M.D., JOHN J. CONLEY, M.D., aud 
CHARLES HERBERT, Jr., A.B. 


NEW YORK, NEW YORK 


the role of oxygen in en- passages were accepted for hyperbaric 


A GE 

hancing the radiation effect in many 
biologic systems has been well confirmed, 
a significant improvement in clinical re- 


oxvgen treatment by randomization with 
control groups.’ 
In 1963 we acquired a new transparent 


sults of radiotherapy of human cancer with 
application of oxvgen is still to be estab- 
lished. 

ttempts for restoring tissue oxygen ten- 
sion in human tumors during radiotherapy 
include: (1) breathing pure oxvgen under 
increased atmospheric pressure in a com- 
pression chamber;? (2) breathing oxygen 
and carbon dioxide (95 per cent and $ per 
cent, respectivelv) under atmospheric pres- 
sure through a nose mask;*? and (3) intra- 


pressure chamber made of lucite and manu- 
factured by Vickers & Co. of London, 
2ngland. The new chamber operated at 
lower pressure of 3 atmospheres (absolute. 
This greatly reduced the frequency of cc 
vulsion due to oxygen toxicity and 
inated the need for general anesti 
With elimination of general anest 
many more treatments can be given than 
with the previous 2 or 3 massive dose 
treatment techniques. However, with 
increase of the number of fractions, 
assessment of the time-dose relationship 


and biologic response is nece 3 


arterial injection of hydrogen peroxide in 
the tumor region," 
A program for the clinical study of the 
effect of oxygen in the radiotherapy of 
uman cancers was started at the Colum- 
bia-Presbvterian Medical Center in 1960." A. Clinical population. F 'aningtul 


TATERIAL AND METHOD 


'The method of hvperbaric oxygenation was 
chosen because bv breathing oxvgen under 
high pressure (3-4 atmospheres, absolute), 
the partial pressure of oxygen in the tumors ideal for such testing would consist 
arterial blood and the solubility of oxygen of tumors in the same anatomic sites, of 
in physiologic solution may increase 20-30 the same histo ogic type and grade, and at 
fold." Initially a compression chamber the same stage of development, 7.e., à more 
made of steel was used and operated at 4 or less homogeneous population. To ac 
atmospheric pressure. Eighteen patients this end, we selected only patients w 
with advanced cancers in various parts of previously untreated, biopsy d, 
the body were accepted for hyperbaric squamous cell carcinoma, arising 
oxygen therapy as a pilot study with mas- adjacent anatomic sites, such 
sive dose in 2 or 3 treatment fractions. Sub- lar fossa, soft palate, anterior faucial pilla: 
sequently 11 more patients with locally 


retromolar trigon, base of tongue and à 
advanced cancer of the upper food and air jacent. buccal mucosa. Essentially, the 


EJ 


different methods, 2 identical testing popu- 


comparison of the treatment results 


Lane? 


ations are required. For instance, a pair ¢ 
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THE TNM STAGING SYSTEM FOR CARCINOMA 
OF THE OROPHARYNX 


osi by MacComb and Fletcher!) 


Def nition 


Tori ess than 2 em. in diameter 

Tumor 2 to 4 cm. in diameter, with minimal 
extension to adjacent structures 

Tumor more than 4 cm. in diameter with 
limited extension to adjacent structures 

Massive primary tumor 


No clinical evidence of lymph node metas- 
tasis 

Clinically evident single lymph node metas- 
tasis less than 3 cm. in diameter 

Single lymph node metastasis over 3 cm. in 

diameter or multiple ipsilateral lymph 
node metastasis 

Large lymph node metastas 
or bilateral metastasis 


with fixation, 
Distant metastasis 


are carcinomas of the oropharynx as de- 
fined by MacComb and Fletcher. In 
advanced 
lesions usually involves several adjacent 
structures and may become a large con- 
lbs ent mass which is often indistinguis ;: hable 
s to its site of origin. The TNM staging 
stem, as modihed by M acComb and 
Fleche er," is adopted (Table 1). Only T; 
and T, lesions are accepted in this study. 
Occasionally T, lesions are treated as 
another pilot study and are not included 
in this pu : 
schemes. Three treat- 
ment BRONDSS are qu and patients are 
accepted to the treatment group by ran- 
domization. 

OHP (Oxygen under High Pressure) 
Study Group. Patients in this group re- 
eive radiotherapy under hyperbaric oxy- 
gen at 3 atmospheres. The dose schedule is 
600 rads per treatment for 6 treatments, 
totaling 3,600 rads, at a 2 treatment per 
week schedule for 3 weeks. The hyper- 
barie procedure has been described in de- 
tail previously.* T he NSD (Nominal Stan. 


J. J. Conley 


stages, T; and Ty, this group of 
| 
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dard Dose of Dr. F. Ellis)? 
IS 1,770 rets 

Control Group I. Patients in this 
group receive radiotherapy in atmospheric 
air. The dose schedule is 600 rads per 
treatment for 7 treatments, totaling 4,200 
E ata 2 treatment per mes sch edule for 

33 weeks. The NSD for this group is 1,875 
rets S: 

3. Control Group H. Patients in this 
group receive radiotherapy in atmospheric 
air with conventional fractionation, ie., 
200 rads per treatment for 30 treatments, 
totaling 6,000 rads, at a $ treatment per 
week schedule for 6 weeks, For the past 3 
vears we have increased the dose from 200 
to 220 rads per treatment for 30 treatments, 
totaling 6,600 rads, in 6 weeks, in order to 
produce compa ‘able degrees of skin and 
mucosal reactions as those observed in 
OHP and Control I groups. The NSD in 
this group varies from 1,770~1,946 rets. 

The addition of a conventional fractiona- 
tion, as Control Group II in this studv, 
serves 2 purposes: (a) to assess whether an 
observed greater tumoricidal effect, if it 
exists, in the oxygen group is due to oxvgen 
or simply due to the unconventional 
greatly reduced fractionation scheme; and 

(b) to compare the results between the 
oxygen study group and the group treated 
with the best available conventional tech- 
nique in air. 
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THE AGE AND SEX DISTRIBUTION IN THE STUDY SERIES 


Male 


(no.) 


Female 
(no.) 

O 

I 

1 


Ww— paai 
M Lo dq m pt 


s 


fme 
Me 


ns 
i 


Total 
Ratio = 


Male to Female tot 





r 


yperbaric 


Therapy in Oropharvng 


"areinom«a 


Tage Ul 


CARCINOMA OF OROPHARYNGEAL REGION 
ANATOMIC SITE AND STAGE DISTRIBUTION 


Group 


* 


M hrc 
(O00 rad: 


pn""—-—-———— P ——— HR 


Site 


Tonsillar fossa and 
soft palate 


Anterior faucial pillar, retro- 
molar trigone, alveoli and 
adjacent buccal mucosa 


^ 


(— 


Base and latero- 
posterior tongue 


The present series comprises 51 patients 
vho were admitted to the program from 


Tanuary arch 


æ - 


randomization with se 


and 13 to the Contro 
and sex distribution of this series ( 

sin 
the control groups than in the oxygen 
group. Otherwise, the distribution of pa- 
tients between the study and contro 
eroups is quite comparable. The tumor site 
and stage distribution (Table 111) between 
the studv and control groups are also quite 
comparable. 


RESULT 


The treatment results are evaluated ac- 
cording to the rates of local tumor control, 
survival and complications. 


p 


o fads x 


rimary tunors 

ph node metastasis. (Mis means 
a complete local tumor regression for more 
than 6 months after the completion 
radiotherapy (Table 1v). A 65 per cent 
clinical clearance rate for primary tumor 
was noted in the OHP group versu 
per cent in the Control Group I and $5 
cent in the Control Group H. 
cent higher clearance rate for the prn 
tumor in the OHP group than in 
Control Group I is noteworthy. 
only a 42 per cent clinical clearance ri 
the cervical lymph node metastasis in 
OHP group, and 29 and 25 per cent for 
Control Group I and Control Group 
respectively. This low clearance 
the cervical lymph node metastasis 1s n 
surprising, since our policy for the trea 
ment of metastatic cervical lymph nodes 
radical neck dissection; only : 


holding dose is delivered to the « 


ra 


SS 


SN 





PARAS 


MURS 


C. H. Chang, J. J. Conley and C. Herbert, Jr. 


MARCH ; 1973 


Paste IV 


CARCINOMA OF OROPHARYNGEAL REGION 
CLINICAL CLEARANCE OF LESIONS 
(26 months) 


(600 rads X 6 


RR 


Control Group II 
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Control Group | 


ee tette te ite AAAI ana A tr ARN OI OP AA a 


(600 rads X 7) 


(200-220 rads X 30) 


ARE RMA tm e ate mna à OA SII S nedum AAAA en m e AR RA M AA m APA AL Mtt rei eed enmt esit pe ASIA f qe AR ARR RA adem PARI 


Primary tumor (T 


Cervical lymph node metastasis 
RND* 


* Radical neck dissection. 


lymph nodes. However, in a few cases in 
which the cervical lymph nodes were 
situated within the primary treatment 
held and received ade 

dose, there was evidence of clinical and 
histologic clearance of the metastatic 
lymph nodes, as demonstrated by subse- 
quent radical neck dissection. 

2. Survival rate. The survival rates were 
evaluated according to the actuarial (Life 
Table) method (Fig. 1). The 3 curves de- 
pict a slightly higher ç year survival rate 
in the OHP group (38 per cent) versus Con- 
trol Group I (25 per cent) and Control 
Group IT (22 per cent). There are 6 patients 
in the oxygen group who have survived 
free of disease for more than 5 years. The 
§ year survival rate for patients with T, 
or T, lesion is 38 per cent for the oxygen 
group which is not worse than in other re. 
ported series treated by conventional ra- 
diotherapy. 
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Complication rate. As we equate the 
tumor dose in order to produce a similar 
degree of skin and mucosal reaction in all 3 
groups, there is no significant difference in 
the instance of severe mucosal reaction or 
delayed wound healing due to overdose to 
the mucosa or skin. The other important 
complications, such as, convulsion, radio- 
necrosis of the mandible and distant 
metastasis are tabulated (Table v). In our 
experience, the incidence of convulsion 
due to oxygen toxicity is less than 1 per 
cent of the number of oxygen exposures. A 
IO per cent incidence of radionecrosis of 
the mandible in the oxygen group is slightly 
higher than in the control groups, but all 3 
patients have had radical neck dissection 
prior to the development of symptoms and 
signs of osteonecrosis. It is postulated that 
the radical neck dissection may have con- 
tributed to local trauma and further 
diminution of blood supply to the man- 
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CARCINOMA OF OROPHARYNGEAL REGIO 
COMPLICATION RATE FOLLOWING TREATMEN T 


Formannen orat RM Pees a sr mR oe 


(600 rads X 6) 
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Distant metastasis 
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Control Group I Control Group H 
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(600 rads X 7) 
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(200-220 rads X 30) 
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dible. The incidence of pulmonary metas- 
tasis in the oxygen group is not higher 
than in the air control groups. 

| Ww REPORT OF A CASE 


OEE RANES 


This sg year old white male patient had an 8-9 
month history of sore throat, and more recently 
blood-streaked sputum and a mass in the left 
side of the neck. An ulcerative tumor was seen 
in the soft palate with complete destruction of 
the uvula and with extension to the left tonsil- 
ar fossa, estimated to be about 5 cm. in the 
ongest diameter (Fig. 2). There was a huge 
mass on the left side of the neck, about 11 cm. 
in the longest diameter, firm and fixed. There 

another smaller mass of 3 cm. in diameter 
neck, partially fixed 
ve biopsy from the primary tumor 
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Fic. 2. An ulcerative tumor in the soft palate wit! 
complete destruction of the uvula and with ext 
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sion to the left tonsillar fossa. 


ae 
XM 


jatan: 
ex 


2 
BES 


AM 
sp 


EG 


ae 


— 


was reported as epidermoid carcinoma. F 

chest roentgenographic examination was 

tive. This case was staged as T5N5M ,. 
Radiotherapy was administered through 

ateral opposing 12X15 cm. portals in March 

1967. An additional treatment w 

left cervical mass, as it was declared inoperabl 

1 week after conclusion of the regular cours 

treatment. L 


% SURVIVAL 
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ach treatment consisted o! 
rads tumor dose given while the patient 
breathing 100 per cent oxygen at 3 atmosp: 
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absolute). The tumor dose to the primary 


palatotonsillar lesion was 3,600 rads in 17 days 
at twice per week schedule. Following radio- 


YEARS | MM ar ate 
therapy the primary lesion regressed, t| 


ein 


aN 


Fic. 1. Carcinoma of the oropharyngeal region--  branous mucositis c. sared in about 4 we 
postradiotherapy survival rates. the ulcerative tumor disappeared (Mig 
Curve A. Hyperbaric Oxygen Study Group left cervical mass regressed slow 
6oo rads per fraction X6 fractions at twice per disappear, while the enlarged, 
week schedule, NSD (nominal standard dose | i 
== 1,700 rets. 
Curve B. Air Control Group [600 rads per 


fraction X7 fractions at twice per week schedule 
T veis ateral pulmonary metastase 


Curve C. Air Control Group IL-—200-220 rads Ing the initial treatment and succumbed to 


a 


per fraction X30 fractions, NSD = 1,770-1,945 disease, while the primary lesion was 


d 6j 


rets. under control. 


lymph node completely reg 
patient subsequently developed a 


“} 


NA 
5 





lic. 3. Complete regression and healing of the 
ulcerative tumor in the soft palate and tonsillar 
fossa, about 4 weeks following hyperbaric oxygen 


rachotherapy 


DISCUSSION 


The tumor dose for the Control Groups 


and Il was purposely designed to be 
higher than lor the OHP Group bv a factor 
of 10 to 16 per cent. This was due to our 
concern regarding that: (1) 1f the oxvgen 
effect truly operates in the human tumor 
system, as it does in the experimenta 
animal tumors, then we would have under- 
dosed the patients who are randomized 
into the contro Rb and CU Tue 
same dose as gi 
(2) 1f one d C lesire to Ede ahe iac 
mal skin and mucosal reactions of the 3 
groups to the same end points, it would be 
necessary to raise the tumor dose in the 
Control Groups I and H. When one inter- 
prets the results in our series, one must 
take these higher doses, given to the con- 
trol groups, into consideration. Until very 
recently, Henk and associates!” reported in 
a randomized trial for the head and neck 
ancer that there are higher survival rates 
and significantly higher local tumor con- 
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trol rates in the OHP group than in the air 
oa group, at a fo low-up period of 2~3 
years. However, the number in their 
oropharyngeal cancer subgroup was sma 


about 15 in each OHP and control group. 
“vans and Sanfilippo,* on the other hand, 
recently reported that there was no sig- 
nificant difference in the local recurrence 
rate in a randomized series of advanced 
oral cavity cancer irradiated with or with- 
out atmospheric oxygen breathing through 
a nasal catheter. At present, most study 
series IN various centers are still too smal 
in patient number to draw a valid conclu- 
sion. In our present series, uc observed 
difference in survival rate between the 
OHP and the air control groups is about 13 
per cent which has no statistical sig- 
nificance at this sample size according to 
Boag's series of curves.’ From these curves, 
itis found that for a T per cent difference 
yetween such 2 groups, It would require 
about 7O cases 1n each group in order to be 
significant (Po. Og). Therefore, if the 
trend of a 15 per cent difference can be 


BEA huge mass on the left side of the neck, about 
11 cm. in longest diameter, firm and aged ovine 
other smaller node of 3 cm. in diameter on the 
right side of the neck. 
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maintained for the next 3-5 vears, we may 
expect to have a significant study from 
this long going effort. In gener: ree 
that the clinical evidence more en- 
couraging than before, as regards the use 
of oxygen as an adjuvant to radiotherapy. 
We should remember that oxygen effect 1s 


+ 


just one of the factors which affect the 
response of tumors to x-irradiation. There- 
fore, we should not expect a spectacular 
change in cure rate by only restoring the 
normal oxygen tension to tumor cells, 
Jowever, any small gain should contribute 
to the over-all goal of clinical management 
of cancer patients. 
The complication rates and incidence of 
distant metastasis in our series were not 
higher than in the control groups. 
The data from our Control Groups I and 
II are insufficient to make any statement as 
to whether the slight improvement of loca 
tumor clearance rate in the Control Group Fie. g. Only partial regression of the | 
II is due to the factor of reoxygenation op- left cervical mass and complete < 


- the right smaller cervical node, 

erating through the conventional trac- pM p 

. p the conclusion of hyperbaric ox 
tionation scneme. 
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statistically signihicant. due 
This is an interim report of a clinical sample size, the 
trial of radiotherapy of advanced oro- in both local tumor clearance and in 
pharyngeal cancer under hs perbaric oxy- vival rates from our series and from tha 


genatioh. Henk ef a4? favors the use of oxvge 


Fiftv-one cases are available for evalua- adjuvant in radiotherapy for advance 


tion, 26 in the oxygen group, 12 in the oropharyngeal cancer. 


Control Group I, and 13 in the Control \ cooperative study among many in 


An 


sroup Il. tutions for a meaningful and 
The results are analyzed as to: (1) data collection is urged. 

clearance rates o the primary tumor, ID Chu H. Chang, M.D. 

which a 23 per cent higher clearance rate Division of Radiotherapy 

for the prum ary tumor in the oxygen group — Columbia-Presbyterian Medical Center 

than in the air Control Group I is noted; € st 168th Street 

(2) survival rates, in which a 13-15 per 


cent increase of the ¢ year survival ts re- REFERE! 


vealed in the oxvgen group, compared to E XV ROC 
up Fors ae A P . E m | Hy Tu Shama NOD | 
the air Control Group I; and (3) complica- 
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tion rates and incidence of distant meta- A IB. nial 

stases which are not higher in the oxygen Me] NTGENOI 

group than in the control groups. UCLEAR N 1f 
Although. the difference of local tumor ies t E d is 


learance and the survival rates between T UU 
the oxygen and the control groups are not 
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MA OF THE TONSIL AND NASOPH 
A 20 YEAR E APORT 


JAMES H. MATAR, M.B., E.R.C.P.(C),f and 
ALAN B. McCARTEN, M.D., F.R.C.S.(0)$ 


EDMONTON, ALBERTA, CANADA 


HIS series covers the period 1949-1969 that were lost to follow-up, died post- 
and includes all cases of carcinoma of operatively or from other complications of 


"i 
PI 


tonsillar and nasopharyngeal origin regis- the specific treatment given for the disease, 
tered in the Province of Alberta during this or died from intercurrent disease in the 
time, There were z2 tonsillar lesions and periods being studied. 

8: nasopharyngeal lesions. Of these, 11 Staging throughout has been according 
tonsillar and 13 nasopharyngeal cancers to the U.LC.C. T.N.M. Classification. 
were of nonepidermoid type and will not Since this was applied retrospectively, cer- 
be further analyzed in detail. None were tain errors were expected, and no doubt 


lost to follow-up. some have been made. In carcinomas of the 


£erqot 


In both sites, lesions classed as anaplas- nasopharynx, for example, “T” staging 18 
tic" or "transitional" carcinomas have not always exact. This had little impact, 
been included as squamous cell carcinomas when it was decided to classify this disease 
(S.C.C.). The distinction between S.C.C.s simply as "TN, or better" and 
and lymphoepitheliomas has been main- than T,N,." In the case of tonsillar 
tained, although the view that the latter the retrospective information available 

| 


are nonkeratinizing S.C.C.s with lympho- gave sufficient data to be confident of al- 


cytic infiltration, is held by the authors. most 100 per cent accuracy in staging. 


Only cases with positive histology, from 
the primary site at least, have been in- 
cluded. AGE INCIDENCE 


GENERAL CONSIDERATIONS 


The survival data are calculated from The average age in both sites was con- 
the date of the first treatment, anc the sistent with other reports. 
gross survival figures ave been adjusted ymphoepithe iomas occurred 
only by correction for the life expectancy slightly younger average age in 
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of each subgroup, analyzed according to (sy vr, for tonsil and 48 yr. 
the life expectancy tables of the general pharynx) than the other S.C.C.s (54 
population as a whole. The effect of using tonsil and 56.6 yr. for nasopharynx 
this type of adjustment is to make the over- -_ EM 

all survival experience somewhat worse SEX INCIDENCE 

than using a so-called “determinate rate." Males. outnumbered females 

n this paper, therefore, all cases not a ive, tonsillar cancers. Males outnuml 
or alive with disease at the various tem- males pere in nasopharyngeal 
poral end-points considered, are held to be 
“nonsurvivors.” It is felt that this method 
of "age adjustment" is a more accurate Seven cases with a diagnosis 

and valid measure of the effect of therapy pharyngeal cancer were known to t 


than the "determinate" or any other Chinese or Eskimo extraction. While ti 
method which excludes from analysis cases is high in relation to their estimated pro- 
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STHNIC CONSIDERATIONS 


* Presented at the Fifty-fourth Annual Meeting of the American Radium Society, in Joint Session with the James F 
and the Society of Head and Neck Surgeons, Boca Raton, Florida, May 14-19, 1972. 

+ Senior Radiotherapist, Dr. W. W. Cross Cancer Institute, Edmonton, Alberta, Canada. 

t Director, Department of Surgery, Dr. W. W. Cross Cancer Institute, Edmonton, Alberta, Canad 
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INCIDENCE OF CELL TYPE IN THE PRESENT 
AND COMPARABLE SERIES 


Squamous 
Cell 


Carcinoma 


Lympho- 
epitheliom: 


arrama amaina 


407 !3U0 


Fayos and Lampe? 
Scanlon ef al U 


ERRARE 


asopharynx 


Present Series am. 550 
Chen and Fletcher? ^D 45 % 
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portion of the population, (7.e., 10 per cent 
of these cancers occurred in less than 1 per 
cent of the population), the numbers are 
too small to be anything but s sugges stive of 
a higher incidence of this disease in ethnic 
groups known to be susceptible to it. 


TUMOR TYPE 


The relative incidence of the 2 types 
under discussion is shown in Table 1. This 
was not significantly different from other 
series reported. 


CARCINOMA OF THE TONSIL 


MATERIAL AND METHOD 


The 41 cases admitted to the series com- 
prised only mese in which there was little 
doubt that the primary tumor arose either 
in the fossa or the pillars. In this case ma- 
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Alan B. McCarten 


DXRCHZy049 
terial, only 3 cases without tumor in the 
fossa itself were included. All 4 seemed to 
take origin in a pillar, either anterior or 
posterior, and where origin from other 
parts of the oropharynx or from outside 
the oropharynx was recorded as the pri- 
mary site by the examining clinician, the 
lesions were excluded. 

The minimum follow-up period was 27 
months (2 cases). Taking a minimum of 3 
years would have made 6 cases not av; a 
able for ang lysis and altered the 27 month 
survival figures downwards by a mere 2 
per cent. Nevertheles ess, 3 year end results 
have been used in some of the s subgroups 
considered. Since only 1 patient in the 
whole group exhibited first recurrence after 

8 months, a 27 month analysis was felt 
justified in order to admit these HEURE 
6 patients, This pattern of early recurrence 
has been noted by other authors.?? In- 
deed, some have taken pertods as short as 
13 months in : analyzing re sults.!? 

Table i summarizes the distribution, 
lymph node involvement, and methods of 
treatment in the 41 cases. Of note is the 
€latively. high incidence of clinically in- 
volved lymph nodes in this series. 


TREATMENT 


A. Surgery. The 2 cases treated by surgery 


alone were disease-free : One of 
these had local eal of a lesion con- 
fined to the anterior pillar and the other 
had a TN, tumor of the fossa treated by 


at 5$ years, F 
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Squamous Cell Carcinoma 
Lymphoepithelioma 
Others 


maenna e — nananana 


PH NODE INVOLVEMENT AND TREATMENT METHODS 


Clinical 
Lymph 


TTA TAA RE m ss i Ie vere E RINE n A A a r a. 


Both 


PP 


6 


ode Involvement in this Series 7867 


Concannon? 
Fayos and Lampe? 


Rolander ef ai) 


Scanlon ef al" 


Manni nra mhi OPN REIN nA 





Vor. da “arcinoma of t 


partial pharyngectomy ilateral 


block dissection. 


and ipsi 


B. Radiation Alone. Vhirty-two cases were 
treated by biopsy and irradiation. 


C. Radiation plus Surgery. Seven cases 
are classified as having been treated by 
both methods. In 4, this was done as a 
planned procedure, and in the other 3, sur- 
gery was used to salvi ee failed radiation 
cases. One of these cases had excisional 
biopsy of a lymph SEN outside the ir- 
radiated area only. 


SURVIVAL 


able 111 presents the 3 and 5 year sur- 
vivors in each group. It appears that the 
Radiation Alone cases did worst, and this 
major group was, therefore, analvzed in 
further detai 


ANALYSIS OF IRRADIATED CASES 


Staging. Table 1v. presents bes staging 
ata on all 32 cases treated Dy irradiation 
alone. It will be seen that clinically positive 
ymph nodes were present in : j per cent, 
which is no different from the series as a 
whole, and that 11 of the 13 disease-free 
survivors at 27 months had disease of Stage 
T.N, or better. In keeping with our met iod 
of analysis, the other 19 cases are all con- 
sidered as dead with recurrent or uncon- 
trolled disease. 
Twelve of t 
treated area. 
Dosage. In order to further explore the 
reasons for radiation failure, it was first 


had disease in the 


se Ig 
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CARCINOMA OF TONSIL 
“RUDE DISEASE-FREE SURVIVAL RATES 
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Treatment Treatment 


Surgery 
Radiation 
Both 


Surgery 
Radiation 


Both 
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RCINOMA OF TONS 
IRRADIATED GROUPS BY STAG. 
SURVIVAL AT 27 MONTH 


The number of survivors is represented over the 
of cases in each stage. The upper left hand corner c 
(heavy lines) indicates disease of Stage TN; or better. 


necessary to standardize the various meth- 
ods of applying this Piden over th 
vear period. This was done bv using the 
Nominal Standard D ( S.D.) concept,’ 
and expressing the results in tissue rets. It 
is realized that there may be controversy 
concerning the standardization in tissue, 
-ather than tumor rets, but the purpose 
iere was not to accurately define tumor 
effective os M mathematical means so 
much as to c ssify the various treatments 
given ae a well known AM 

An arbitrary figure of 1,700 rets (repre- 
senting 4,950 rads in 20 treatments dn 26 

ays was used to divide the radiation 
cases. This figure was chosen for 2 reasons 
a) » represents what the authors hold to 
be adequate, well tolerated treatment in 
this disease, and does not preclude radical 
surgerv; and (b) the highest s in the 
Jow’ ‘ange was 1,637 rets, and the lowest 
dose in the ‘high! range was 1,713 rets. 
This gave a 76 ret difference, and prevented 
'marginal Srowdine" as would have 
pened had, say, 1,750 rets been taken 
the standard. 

In 1 case, the dosage was not known, 
eaving 31 cases available for analysis inti 
“high” and “low” dose groups. 

Recurrence. Yable v presents the data on 
recurrence (including unresolved DE 
tumor) and the disease-free survivors at : 
months. The sole survivorin the Ed 
group was the patient who rece 
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TABLE V 


CARCINOMA OF TONSIL 
RELATICNSHIP OF ADEQUATE RADIATION DOSAGE 
TO RECURRENCE IN TREATED AREA 


Less than 1,700 rets 
8/13 


(27 Months) 


Less than 1,700 rets More than 1,700 rets 


i 
E 
i 
| 
i 
! 


difference 
Rand 1,7) 


Minimum 
> between 1,63 


formula according to Ellis 


groups- 74 rets ie, no case 
D, (rets) - DX N?25x Ton, 


highest dose in this ange (1,637 rets) 
More eover, one of the 4 ae in the 
"high" dos se group received the lowest dose 
in the range (1,713 rets). The other 3 fail- 
ures in the "high" dose group cons ee of 
2, who had uncontrolled primary disease 
evident within 1 month of completion of 
therapy, and 1 case who had metastase 
and presumed recurrent disease after a 
free period of 8 months. The 2 cases with 
uncontrolled primary disease received the 
highest doses in the series (2,200 rets). 

All failures in the "low" dose group were 
evident from 1-18 months. 

Staging of Recurrence, Obviously, it is 
not possible to draw any conclusions from 
data based on dosage alone, as more pallia- 
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MeCarten Marca, 
tive therapy may have been used in the 
more advanced tumors. Accordingly, the 
groups were subdivided as to stage to as- 

certain how important this influence was 
in the failures. 

Table vi illustrates that the “low” dose 
group did, in fact, have worse disease than 
the “high” dose group. However, this alone 
does not explain the marked difference in 
outcome. If T-N, (the commonest single 

stage) is used to divide the group, a break- 
down of Staging / Dosage / Survival is 
possible (Table vir). It is readily seen that 
Cases in the “high” dose group have a 
significantly increased advantage at all 
compa able stages. In fact, no patient in 
the "low" dose group is a 5 year survivor 
The only survivor in this group has a 30 
month disease-free period at the end of 


Sy 
‘oy 
RADIATION PLUS SURGERY 


Of the 7 cases in this group, N.S.D. 
could not be calculated in 1 patient who 
had an implant, Two of the 3 survivors 
were in the "high" dose range, and the 
third received 1,679 rets and excision of a 
lymph node outside the irradiated area. In 
the 3 failures, "low" dose was used pre- 
operatively and the surgery seemed to be 
inadequate to control the local failures. 
Once again, staging of the tumors in the 
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CARCINOMA OF TONSIL 
EFFECT CF LOW AND HIGH RADIATION DOSAGE RELATIVE 
TO STAGING OF THE PRIMARY LESIO 
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groups. Comparison of any single stage shows i improved survival pattern in 
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groups could not explain the difference in 

outcome. When the 31 radiation cases and CARCINOMA OF TONSIL 

the 6 com yned treatment cases are p aced IRVIVAL RATES COMPARING HIGH AND LOW DO 

in Stage Categories and divided into “low” es ee eae ee ee 

and "high" dose groups, it becomes ap- Mo Rs iR DL HF 

varent that the number of favorable cases 

in the "low" dose group has actually in- 

creased (Table vr. The numbers are | — — 

small, but the findings significant, as this Dose | Hii E Dose 

is the experience with cancer in any site. 

Inadequate surgery added to inadequate 

irradiation is not likely to succeed. In like 

manner, inadequate irradiation is even 

less likely to salvage the failures of inade- 

quate surgery. There is a commonly held view 
Thus, of the 37 cases treated either by lymphoepitheliomas exert a favorable 

Radiation Alone or by Radiation plus fluence on radiation results in epiderm 

Surgery, 16 were disease-free at 27 months carcinoma. 

minimum. Ten cases in the "low" dose Four of the 7 Iymphoepitheliom: 

group had disease of TN, or better, and series were 5 year survivors. T 

the only 2 survivors in the whole group are all present in the 27 month 


came from this 10, having received doses month analyses. This 1s 


INFLUENCE OF LYMPHOEPITHELIOMAS 


-* 
-- 


between 1,600-1,700 rets. In the "high" different from the survival experience of 
dose group, 13 cases had this favorable the “high” dose group as a whole, but 1 of 


E 


^" 


EI 


staging, and 11 were disease-free at 27 these survivors contributes the sole § vear 


$ 


months. Three survivors had disease worse survivor in the “Low Dose plus Surgery’ 


than T;N;, and they all came from the group. All. survivors had disease that was 


i 
"high" dose group. TN, or better. 


ry“ 
r 


Table 1x summarizes the data on the 
Radiation Alone and Radiation plus Sur- 
gery series at 27 months, 36 months, and In the “high”? dose group, 8 of the iz 
60 months. The percentages are age-ad ^ cases with Ivmph node involvement were 


justed only. controlled. Six of these were : 


INFLUENCE OF LYMPH NODE INVOLVEMENT 


Taste VIII 


CARCINOMA OF TONSIL 
iL RATES COMPARING HIGH AND LOW DOSAGES 


put 
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Favorable disease exhibited in top left hand corners (heavy lines). 
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ABLE EX 
CARCINOMA OF TONSIL 
DISEASE-FREE SURVIVAL (AGE-ADJUSTED) 
IN THE TREATMENT SUBGROUPS 


E 
.i 60 mo. 


"High Dose” Radiation 

"Low Dose" Radiation | 

"High Dose" plus dud 

"Low Dose” plus Surgery | 
All Radiation Alone 


Note similarity of results at the 3 periods in the “high dose" 


g roup. 


of the 12 cases had N, (bilateral) disease. 
Perez e al? repor ted only 13 responders 
of 42 with lymph node disease. Ten of their 
42 cases, however, had bilateral involve- 
ment and if the TN, cases only are con- 
sidered, they achieve control in 11 of 1; 
cases, Schulz? reported control of lymph 
node disease in $2 per cent of cases treated 
with more than §,c00 rads in 5 weeks, com- 
pared with control in only 20 per cent 
treated at lower dosage. 


CARCINOMA OF THE NASOPHARYNX 


This series comprised 72 cases, of whom 4 
received no Ben and 1 received 
treatment outside the Province. All 72 
were admitted to the study, and Table 
presents crude survival rates. 

Of the 27 lymphoepitheliomas, 7 ex- 
hibited recurrence in the treated area, and 
of the 45 S.C.C.s, 25 had local recurrence. 
This is a higher rate of recurrence than in 
Chen and Fletcher's series? or the earlier 
series of Fletcher and Million.? Six of the 
32 recurrences in the present series oc- 
curred after 2 years. 

Lymph node involvement was present in 
83 per cent of the epidermoid carcinomas 
in this region. 


ANALYSIS OF FAILURES 


Once again, the concept of N.S.D. was 
used, and once again 1,700 rets was taken 
as the dividing line between "high" and 
"low" dose. This is not considered a satis- 
factorv dose for nasopharyngeal cancer, 
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but taking a higher N.S.D. made the 
"high" and "low" dose groups grossly un- 
balanced, and did not, in fact, influence the 
data to be presented to any great extent. 

The clinical Stage TN, was used to 
divide the series. 

Table xı shows the effect of dosage on 
the end results for the 2 histologic types. 
The “high” dose group seems to have pro- 
duced better results than the “low” dose 
group, but the difference is not as marked 
as in tonsillar cancer. In S.C.C., for in- 
stance, 3 of the 7 survivors at 5 years came 
from the d Jow” dose group, and in the 
lymphoepitheliomas, 3 of the § survivors 
at § years came from the “low” dose group. 
"Low" dose, however, was used in over 74 
per cent of the c: ases available for 5 year 
analysis. 

When the effect of staging is taken into 
consideration (Table xr), further informa- 
tion on the causes of failure becomes avail- 
able 

The 5 lymphoepithelioma patients, who 
survived § years (Table xii), comprised 4 
with disease T:N, or better. Two of these 
came from the “high” dose group, and 
from the "low" dose group. The other sur- 
vivor had worse disease and low dosage. 

The 7 cases of S.C.C., who survived 5 
years, all had disease of T,N, or TiNa. No 
case with disease TaN: or worse survived 4 
years. However, only 6 cases received 
doses in excess of 1,800 rets, and 2 of these 
were disease-free at the ¢ year period. 
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INCIDENCE OF CELL TYPES, NODAL INVOLVEMENT 
AND CRUDE 2 AND § YEAR SURVIVAL RATES 


Lymph 
nodes 
positive 


No. 


Squamous Cell 
Carcinoma 
Lympho. 
epitheliomas 
Others 


Metern raa 


12/45 


14/27 


Clinically positive lymph nodes were present in 60 of 72 epider- 


moid carcinomas (83 per cent). 
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nalysis of the N.S.D. showed no hint 
of consistency with regard to local recur- 
rence, especially in the S.C.C.s. One “high” 
dose S.C.C. and one “low” dose lympho- 
epithelioma have recurred after a free in- 
terval of ¢ years. 


DISCUSSIO 


The 2 sites of tonsil and nasopharynx 
ery I d 


(Tables xiv and xv) were chosen because 
they present similar pathology and because 
V 


[4 


there appeared, superficially, to be little 
difference in the end-results obtained at 
both sites. At the 4 year period 7 of 24 
/39 per cent) cases with tonsillar carcinoma 
and 12 of $2 (23 per cent) cases with 
nasopharyngeal carcinoma, treated by ra- 
diation alone, were free of disease. How- 
ever, when the sites are further analyzed, 
it is found that there are quite marked 
differences in the behavior and curability 
of these lesions. 

Of 12 "primary" failures in tonsillar 
cancer, only 1 occurred after 18 months. 
These failures are almost certainly the 


direct result of inadequate therapy rather 
than advanced disease, although the latter, 
of course, is generally of poor prognostic 
significance. An N.S.D. of 1,700 rets was 
used to divide all irradiated lesions into 


£ 


uL en DUE E ] «41. 1 : : 

righ” and "low" dose groups. In cancer 
of the tonsil, a good positive correlation 
between dosage, tumor clearance, and pa- 


tient survival is shown. In the present ma- 
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SQUAMOUS CELL CARCINOMA AND LYMPH O~ 
EPITHELIOMA OF NASOPHARYNX 
EFFECT ON SURVIVAL RATES OF HIGH AND 
LOW DOSAGE RADIATION THERAPY 


High Dose 
$07 at2 yr. 
S VT. 


29 at 2 yr. 
^/23 at-6 vr. 
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Five cases of squamous cell carcinoma not treated. 
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SQUAMOUS CELL CARCE OMA AND LYMPHO- 
EPITHELIOMA OF NASOPHARYNX 
INFLUENCE OF STAGING ON SURVIVAL RATES 


Squamous Cell Carcinoma 
Lymphoepithelioma 


| 
| 


Squamous Cell Carcinoma 
Lymphoepithelioma 


terial, an over-all clearance rate ¢ 
cent for all stages was achieved with 
righer than 1,700 rets. This correlates 
with some other series where a 
dosage was most probably given Con- 
cannon? 70 per cent, Perez ef a/.° 60 per cent 
and Schulz? 78 per cent. It should be 
stressed, however, that the relationship 1s 
not a straight exponential one. Two of the 
4 failures in the "high" dose group 
ceived 2,200 rets, and the 1 survivor in 
“low” dose group received 1,637 rets. 
fortifies the clinical impression that some 
tumors are innatelv radioresistant and that 
even high doses of radiation, by conven- 
tional methods, will fail to achieve control. 
It is interesting to note that of 7 patients 


treated with adequate dosage since 


we- 


beginning of 1967, only 1 case has re- 


curred within the irradiated area. Th 
a T;N, lesion. 

These failures should be treated 
'adical surgery, if this is possible, and 


the dose has been kept within tolerance 


limits of 1,700-1,750 rets, local factors w 


i 
3 
f 


* 


not preclude this. There is 
increasing the dosage applied over the 


range suggested, as this will merely con- 
1 


tribute more morbidity and postsurgical 


en 


complications in this type of case. There. 
fore, it is suggested that all patients who 


€ A 
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SQUAMOUS CELL CARCINOMA AND LYMPHO- 
EPITHELIOMA OF NASOPHARYNX 
$ YEAR AGE-ADJUSTED SURVIVAL RATES 


Squamous Cell Carcinoma | 7/34 
Lymphoepithelioma (o 6f18 


All 7 squamous cell carcinoma survivors had early tumors; 
i . k 
3/5 lymphoepithelioma survivors had early tumors, 


have received adequate irradiation and 
have persistent tumor 6 weeks following 
completion of therapy be re-assessed for 
surgery. However, inadequate surgery 
added to inadequate irradiation is a poor 
combination, 

Rolander e£ al reported 9 of 15 pa- 
tients with T; lesions as survivors following 
planned preoperative irradiation plus sur- 
gery. Their N.S.D. was probably between 
1,500 and 1,600 rets, but the patients had 
adical surgery performed which encom- 
passed all the area originally known to be 
occupied by tumor. 

All but 1 of the recurrences in this series 
occurred within 18 months, and Table rx 
reflects this, in that the disease-free sur. 
vival figures at 27 months, 36 months, and 
$ years are virtually the same in the ade- 
quately treated patients. For disease T,N, 
or better, the “high” dose group has a 27 
month disease-free survival of 83 per cent. 
Perez et al.” show 73 per cent $ year sur- 
vivors in this group, but their staging sys- 
tem allows 4 categories of “T.” 

In fact, comparison with other series is 
difficult because of the variety of staging 
methods emploved, differing methods of 
adjusting crude survival rates, and the 
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SUMMARY -CARCINOMA OF THE TONSIL 


i. Radiation therapy is the preferred method of 
treatment 
Radical radiation therapy leads to a high per- 
centage of cures 
Extremely high doses are not necessary for control 
Failures to radiation therapy tend to occur early 
When failure 1s evident, radical surgery should be 
undertaken without hesitation in operable cases 


MARCH, 1973 


variability of radiation techniques and 
dosage in different centers. The methods of 
calculating results vary considerably in 
published series. Once again, it is stressed 
that in this series, all cases not free of dis. 
ease are considered as dying of disease. 
Treatment mortality is a rare complication 
of radiation. therapy, but an important 
factor in the surgical series. In our opinion 
the morbidity associated with radical sur- 
gery is acceptable in uncontrolled disease, 
but is not otherwise justified. 

In the case of nasopharvngeal carcinom à, 
however, the picture is not as clear. The 
results in this material are poor, and it is 
telt that this is probably the experience of 
most centers in treating this tvpe of cancer, 
Some authors?” have reported much better 
survivals with somewhat different treat- 
ment regimens. Chen and Fletcher? have 
analyzed their material on the basis of 
N.S.D. and had the same unpredictable 
results with squamous cell carcinomas. Re- 
currences in the present series were un- 
predictable in both types of tumor. One 
S.C.C. and 1 lymphoepithelioma recurred 
more than $ vears after treatment. As al- 
ready mentioned, staging in this site was 
sometimes difficult. Although all patients 
have tomography at the present time, 
many in this series did not. 

We believe that higher dosage in the 
Iymphoepithelioma group would have pro- 
duced a better survival experience. Perhaps 
the same holds true for the squamous cell 
carcinomas. The fact remains that the 
stage of the disease seemed to be all im- 
portant. This is not to deny the place of 
radical therapy in cancer of the naso. 
pharynx. Unless a decision is taken to 
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SUMMARY-—CARCINOMA OF THE NASOPHARYNX 


- Of the 12 $ year survivors, 10 were of early stage 
In squamous cell carcinoma, staging appeared to 
be much more relevant to the outcome than 
dosage 

In lymphoepithelioma, dosage may be just as im- 
portant as staging in the ultimate prognosis 
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treat palliatively because of very ad- radiation therapy. dm. J. Surg, 196; 
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LARYNGEAL CARCINOMA: CORRELATION OF 
ROENTGENOGRA PHY AND HISTOPATHOLOGY* 


By JAN OLOFSSON, M.D.,t J. H. P. RENOUF, M pm 
and A. W. P. VAN NOSTRAND, M.D.$ 


TORONTO, ONTARIO ; CANADA 


IAGNOSTIC radiologic examinations, 
that 1s plain roentgenograms, tomo- 
grams and laryngograms, are considered 
à prerequisite for the accurate assessment 
and management of laryngeal carcinoma. 
In 1899 and in 1go1 Scheier?*? was one 
of the first to report his studies of the 
larynx by roentgen examinations. He stud- 
ied the ossification of the laryngeal car- 
tilages on autopsy specimens. The exposure 
time was so long that it was difficult to use 
the method on living subjects. In 1903, Möl- 
ler and Fischer” used roentgen rays to study 
the function of the cricothyroid muscle. In 
1913 Thost? made the first attempt to 
study the pathology of the larynx by roent- 
gen examinations. In 1914 Iglauer”? pointed 
out the value of roentgenography in the 
diagnosis of diseases of the larynx and the 
trachea. In 1922 Coutard? emphasized that 
the roentgenologic examination should be 
added to the other examination methods of 
the larynx before the mode of treatment 
as decided. In 1934 Worning? and in 1938 
Baclesse? made additional contributions to 
the laryngeal radiologv. 

Tomography. In 1937 Gunsett, and in 
1940 Leborgne,” described the tomography 
technique for larynx, which has markedly 
improved the accuracy of assessment of 
laryngeal carcinomas. In combination with 
the clinical examination including palpa- 
tion, indirect laryngoscopy (mirror), and 
direct laryngoscopy, tomography has been 
one of the most valuable methods for the 
clinician in the assessment of larvngeal 
tumors. A number of different tomographic 
techniques have been described. 22:5 


Contrast Laryngography. In 1926 Iglauer” 
used iodized oil for visualization of sub. 
glottic stenosis. In 1936 Jackson" de. 
scribed a method of coating the laryngeal 
mucosa with a radiopaque material. Lind- 
gren? used a similar technique. Populariza- 
tion of the techniques, however, occurred 
only after 19:7, when Powers e£ 47 illus. 
trated and emphasized the value of this 
technique. In many centers the technique 
is still not used or less frequently used than 
the tomographv technique. Laryngographv 
when used in combination with tomography 
does, however, give a better assessment of 
the laryngeal ventricles and of the piriform 


fossae. The lateral view reveals the posterior 
surface of the epiglottis and the technique 


is also of particular value in assessing in- 
volvement of the anterior commissure. 
When contemplating horizontal partial 
laryngectomy, the assessment of ventricular 
involvement and of subglottic extension at 
the anterior commissure is of particular im- 
portance and this is best done with laryn- 
gography. Many authors have shown that 
laryngography is an important aid in the 
staging and treatment of laryngeal car- 
cinoma,5755»759 Different techniques have 
been discussec 6,10,18,19, 21,25, 28 38 

Whole Organ Laryngeal Sectioni Jim. Dec 
tioning of the whole organ laryngeal car- 
cinoma specimen with comparison of the 
clinical, roentgenologic and pathologic ex- 
aminations was first described by Leroux- 
Robert in 1936.2 The serial sectioning tech- 
nique was not widely used until the rogos," 
and relatively few centers are using it at the 
present time.7:*!627.4°.9 A modified paraffin 
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embedding technique was developed at the 
M. D. Anderson Hospital? and has been 
more recently used at the Armed Forces 
Institute of Pathology in Washington.!! A 
comparison of tomograms and serially sec- 
tioned laryngectomy specimens is illus- 
trated in MacComb and Fletcher's text 
xk on Cancer of the Head and Neck.” 
“arlier work done at the same center in 
1954 correlated the preoperative tomograms 
with thick slices from the decalcified laryn- 
gectomy specimens.‘ 

Whole organ serial sectioning of laryngeal 
carcinoma surgical specimens has been per- 
formed in our center since 1966. In the past 
vear we have attempted to correlate the 
roentgenologic assessment with the histo- 
pathologic findings in the resected speci- 
mens. This has been done in an effort to 
improve our knowledge, and also to reveal 
the limitations and the diagnostic possibili- 
ties of the various roentgenographic tech- 
niques. 


MATERIAL AND METHOD 


Since 1966 we have collected 115 laryn- 
gectomy specimens from patients with 
laryngeal carcinoma, in which we have 
serially sectioned the whole larynx. From 
the large number of preoperative laryngo- 
grams and tomograms that have been ob- 
tained on these patients, 10 cases have been 
selected to illustrate the strengths and 
weaknesses of the various roentgenographic 
techniques employed. At the present time 
the laryngeal specimens are parafhn em- 
bedded and subserially sectioned at 1 mm. 
evels. The sectioning has been done in the 
coronal plane in most instances to be able 
to correlate the histopathologic findings 
with the roentgenographic studies. 

At the present time we employ the fol- 
owing roentgenographic techniques in a 
routine manner preoperatively: An upright 
lateral plane roentgenogram of the larynx 
is taken to show the air column, soft tissues 
and cartilaginous structures. Following this, 
anteroposterior tomography is done in the 
supine position at ; mm. intervals. These 
intervals are measured from the thyroid 
notch anteriorly. Tomography at a specific 


evelis then routinely performed during the 
'arious laryngeal maneuvers (phonation, 
Valsalva maneuver, and reverse Valsalva 
maneuver). In those instances where it ap- 
pears that the anterior commissure is 1n- 
volved by tumor, lateral tomography 
also employed. 

Following this, laryngography is per- 
formed using the method described by 


.andman.!? Hvtrast (iopydone-iopydol) is 
used as the contrast medium. This 1s intro- 
duced either orally or through a nasal tube. 
Upright spot roentgenograms are taken in 
the straight anteroposterior view and a 
straight lateral view and then repeated 
during the various laryngeal maneuvers. In 
special cases cineroentgenography is used 
to provide information of the mobility of 
the vocal cords. The final procedure of the 
examination is overhead roentgenograms in 
the straight anteroposterior and lateral 


* 
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ILLUSTRATIVE CASES 


Case 1. (Fig. 1, Z and B) Mr. AR., aged : 
vears, smoked 20 cigarettes daily. Hoarsene: 
for 2 years. 

Laryngoscopy. Tumor involving the g 
and subglottic regions with involvement of th 
ventricle on the right side. 

Tomography. Tumor occupying mainly the 
right vocal cord, but with slight subglottic ex- 
tension and obliteration of the ventricle. 
tion followed by total laryngectomy and 
ical neck dissection. 

Pathology. Glottic tumor extending s 


& 

false cord in the middle portion of the cord. 

Comment. The histopathologic findings as 
the mucosal extent of tumor growth correlate 
reasonably well with the tomograms and the 
clinical assessment. The depth of invasion 1s 
not accurately assessable either by clinica 
means or by the use of tomography. The clinic: 
finding of mobile vocal cords confirmed by 
tomography is, however, suggestive evidence 


that the tumor growth is rather superficial. 
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Case ir. (Fig. 2, 4 and B) Mr. F.K., aged 7. 
vears, smoked 20 cigarettes per day. Tumor of 
the right vocal cord irradiated with 5,500 r 
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Frc. r. Case 1. (4) Tomogram and (B) coronal section of a larynx at the level of middle third of the vocal 


. 


cords. There is a carcinoma of the right vocal cord with spread subglottically and extension around the 


" 


ventricle into the false cord ("transglottic" distribution). Note the excellent correlation between the 
tomogram and the histologic section. C=cricoid; E=epiglottis; FC = fals cord; T-thyroid ala; VC 


= vocal cord. 


Co teletherapy. Four years later recurrent 
tumor. 

Laryngoscopy. Tumor of right vocal cord with 
no subglottic extension. 

Tomography. Deformity of the right vocal 
cord and obliteration of the right angled sub- 
glottic space. Compare the normal left side with 
the abnormal right side. Interpretation: Glottic 
tumor with subglottic extension. 

Treatment. 'Total laryngectomy. 

Pathology. 'There is an ulcerated tumor mass 
occupying the full length of the right vocal 
cord with subglottic extension. The upper por- 
tion of the cricoid cartilage is invaded. 

Comment. This case illustrates the difficulty 
in assessing the vertical extension of glottic 
tumors when examined by laryngoscopy. There 
Is a very good correlation between the tomo- 
gram and the surgical specimen. The depth of 
tumor invasion was not assessable in the tomo- 
graphic study, nor was the invasion of the cri- 
coid cartilage demonstrable. 


Case ur. (Fig. 3, Æ and B) Mr. M.H., aged 
57 years, pipe smoker since the age of 14 years, 
complained of hoarseness for 9 months. He was 
thought to have a glottic tumor occupying both 
vocal cords and was irradiated with 5,500 rads 
of Co® teletherapy. Five months later residual 
disease was noted. 

Laryngoscopy. Tumor occupying the anterior 
portion of the left vocal cord with impaired 
mobility and diffuse reddening of the right 
vocal cord. 

Tomography. Symmetric swelling and oblit- 
eration of the right angled subglottic space 
bilaterally. Slight deformity of the night 
laryngeal ventricle. Interpretation: Subglottic 
circumferential tumor extension, 

Treatment, Laryngectomy and left neck dis- 
section, 

Pathology. There is a primary subglottic tu- 
mor mass occupying the whole subglottic region 
from the cricothyroid membrane anteriorly to 
the posterior commissure. The tumor has 





ic. 2. Case Il. 


vocal cords just anterior to the vocal process. There 


A 


pu 


lC = false cord; T = thyroid ala; VC = vocal cord. 


spread beneath the lower margin of the cricoid 
bilaterally with invasion of the cricoid cartilage. 

Comment. This case illustrates the difficulty 
in assessing the vertical extension of tumors by 
aryngoscopic examination. The impaired mo- 
bility of the right vocal cord is explained by 
extension of the tumor to the postcricold region 
below the cricoid with invasion of the posterior 
cricoarytenoid muscle on the right side. Here 
again the tomograms correlated very well with 
the pathologic specimen. The invasion of the 
cricoid cartilage and extension of tumor out- 
side the laryngeal framework was not assessable 
yy the tomograms. 


Case iv. (Fig. 4, 4 „ aged 60 
years, smoked 20 cigarettes per day all his 
adult life. He complained of hoarseness 
months’ duration anc 
months, 

Laryngoscopy. Large tumor mass occupying 
the right vocal cord with extension subglot- 
tically and supraglottically. Right vocal cord 

xed. Marked obstruction of his airway. 


well with the pathologic specimen. © 


` 


is a large carcinoma of the right vocal cord 
glottic extension. This tumor has produced flattening of the subglottic angle in the tomogram. C 


4) Tomogram and (B) coronal section of a larynx at the level of the middle th 


Tomography. l.arge tumor mass occu 
the right side of the larynx with pro 
destruction of thyroid ala and cr 
Large subglottic extension. 

Laryngography. Piriform foss 


E 


suggesting no involvement of 
sinus. 

Treatment. Irradiation with rads 
owed by total larvngectomy and right : 
dissection within 24 hours. 

Pathology. Large glottic tumor 


led well, 
piriform 


hd 


side with extensive supraglottic and subg! 
extension, Destruction of the thyroic 
cricoid cartilage and arytenoid cartilage. 
tumor spread outside the larynx through the 
cricothyroid space. 

Comment. Both the clinical assessment 
the roentgenographic studies correlated ve 

| | “he larvngo- 

suggested correctly that the piriforn 
sinus was not involved by the tumor. Alth 
the tomographic studies did suggest destructic 
of the laryngeal framework, the true depth 
penetration of the tumor was not accuratelv 


e 


pum. 


gram 
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Fic. 3. Case ni. (4) Tomogram and (B) coronal section of a larynx at the level of the vocal process of the 
arytenoid. There is a primary circumferential subglottic carcinoma (arrows). Note the bilateral oblitera- 
tion of the subglottic angle in the tomogram (compare with Vig. 2). C=cricoid; T= th vroid ala. 


assessable. The fixation of the vocal cord would 
also suggest deep invasion. 


Case v. (Fig. 5, 4 and B) Mr. W.B., aged 
59 years, smoked 20 cigarettes per day. He 
complained of hoarseness of 7 months’ dura- 
tion. He received 5,500 rads of Co*? teletherapy 
for a small glottic tumor overlying the right 
vocal process. Six months later he had a right 
hemilaryngectomy for residual or recurrent 
tumor. The hemilaryngectomy specimen showed 
tumor occupying the posterior angle of the 
laryngeal ventricle and overlying the anterior 
and medial aspect of the right arytenoid. One 
year later he was again noted to have recurrent 
tumor on the right side of his larynx. 

Laryngography. Roentgenographic studies 
were extremely difficult to interpret because of 
the previous partial laryngectomy. The left side 
was normal, but the right side was nodular and 
irregular throughout the whole of the hemi- 
larynx. 

Treatment, Total laryngectomy and right 
neck dissection. 


> 


Pathology. Very large tumor mass occupying 
the whole of the right hemilarynx. A separate 
2X2 cm. tumor mass ts present in the subhyoid 
region, probably an implantation tumor mass 
at the time of the previous surgical procedure. 

Comment. This case illustrates that baseline 
tomograms should be taken following partial 
laryngectomy in order to better interpret fu- 
ture roentgenographic studies to assess recur- 
rent disease. The baseline tomogram should be 
taken after the postoperative edema has sub- 
sided. The laryngeal tumor mass actually cor- 
relates very well with the tomographic study. 
The true depth of the tumor extension was not 
assessable, nor was the separate subhyoid 
tumor mass noted in roentgenographic studie 


Case vi. (Fig. 6, Æ and B) Mr. G.McN,, 
aged 49 years, smoked 40 cigarettes per day. 
He complained of pain at the base of his tongue 
of t year's duration. 

Laryngoscopy. Large epiglottic tumor mass 
with destruction of the bulk of the epiglottis 
and extension to the right aryepiglottic fold. 


— 
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fic. 4. Case rv. 64) Tomogram and (B and D) coronal sections of a larynx at the level of the posterior thi 
the vocal cords. (C) Larvngogram for the same case. There is a huge carcinoma of the ng 


ht hemi 
with cartilage displacement and destruction. The endolaryngeal configuration of the tumor is we 
trated by the tomogram and laryngogram. The cartilage destruction and the extension of the tumor ou 


the larynx could not be assessed roentgenolo 
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gically. C =cricoid; T= thyroid ala. 
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ic. 5. Case v. (4) Laryngogram and (B) coronal section of a larynx taken at the level of the middle third of 
the vocal cords (previous right vertical hemilaryngectom y). There is a large carcinoma occupying the right 
hemilarynx. Note the separate tumor mass in the subhyoid region (arrows). H=hyoid bone; T= thvrcid 


ala. 


Valleculae clear; 1.5 cm. of normal mucosa 
separates the tumor from the anterior com- 
missure. 

Laryngography. Laryngograms confirmed the 
clinical findings. 

Treatment. Supraglottic horizontal partial 
laryngectomy. 

Pathology. Large tumor mass invading and 
destroying most of the right side of the epiglot- 
tis and extending to the right aryepiglottic 
fold. Much of the epiglottic cartilage has been 
destroyed by the tumor which penetrates 
through the cartilage to the submucosa of the 
valleculae; 1.5 cm. of normal mucosa separates 
the tumor from the anterior commissure. 

Comment. Both the clinical assessment and 
the laryngogram correlate extremely well with 
the surface extension of the tumor as seen in 
the histologic sections. Of particular importance 
is the accurate assessment of the caudal exten- 
sion of the tumor when performing horizontal 
supraglottic partial laryngectomy. It is im- 
possible to assess cartilaginous destruction. 


Case vit. (Fig. 7, Æ and B) Mr. D.P., aged 73 
years, smoked 20-25 cigarettes per day. He 
complained of recurrent hoarseness for many 
years. He was assessed as having a small glottic 
tumor of the right vocal cord and received 5,500 


"ads of Co*? teletherapy. Two vears later he was 
found to have recurrent tumor. 

Laryngoscopy. The tumor extended from the 
anterior commissure to the vocal process region 
of the right vocal cord (the anterior 2 of the 
right vocal cord). 

Tomography. Assessed as normal. 

Treatinent. Right hemilaryngectomy. 

Pathology. Moderately well differentiated 
squamous cell carcinoma involving the anterior 
$ of the right vocal cord. No invasion of the 
anterior commissure was present and the 
arytenoid region was free of tumor. 

Comment. Slight irregularity of the right 
vocal cord can be seen in the tomogram in 
retrospect. Small tumors occupying the free 
margins of the vocal cord with slight exophytic 
growth are difficult to assess by roentgeno- 
graphic means. In this case the findings at 
laryngoscopy correlated extremely well with 
the findings in the pathologic specimen. 


Case vii. (Fig. 8, Z and B) Mr. E.S., aged 
7O years. Smoking history unknown. He com- 
plained of hoarseness, lump in the throat and 
recurrent dyspnea for 2 to 3 months. 

Laryngoscopy. A large tumor mass involving 
the left aryepiglottic fold. 

Laryngography. Large tumor involving epi- 
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Vic. 6. Case vi. (4) Laryngogram and (B) midline sagittal section of a larvnx. Note the irregular mucosal 
lining of the laryngeal surface of the epiglottis in the laryngogram, and the good correlation with the 


. 


ulcerated tumor mass (arrows) of the epiglottis in the histologic section, H = hyoid bone; T= thyroid ala. 


glottis, left aryepiglottic fold and left false 
vocal cord. 

Treatment. Irradiation with soo rads, fol- 
lowed by total laryngectomy and left neck dis- 
section within 24 hours. 

Pathology. Large supraglottic tumor involv- 
ing the base of the epiglottis, both false vocal 
cords and both aryepiglottic folds. The tumor 
invades, partially destroys and penetrates the 
epiglottic cartilage with extension into the soft 
tissues of the submucosa of the vallecula. The 
tumor penetrates through the anterior portion 
of the thyroid ala and extends outside the 
laryngeal framework. 

Comment. Here again there is good correla- 
tion between the roentgenographic studies and 
the surface extension of the tumor. The de- 
struction of the epiglottic and thyroid cartilages 
was, however, not noted and it was impossible 
to assess the extension of the tumor into the 


submucosa of the vallecula and outside of the 
laryngeal framework. 


Case tx. (Fig. 9, 4 and B) Mr. R.H., aged 
£6 years. Smoking history unknown. He com- 
plained of hoarseness, sore throat and dys- 
phagia of 6 months' duration. 

Laryngoscopy. Tumor mass involving the 
right arytenoid, right aryepiglottic fold, and 
right false vocal cord with extension to the 
medial wall of the right piriform fossa. There 
was no involvement of the vocal cords. 

Tomography. Confirmed the laryngoscopy 
findings. 2 

Treatment. Horizontal supraglottic partial 
laryngectomy and right neck dissection. 

Pathology. Tumor of the right aryepiglottic 
fold extending from the epiglottis to the 
arytenoid. No invasion of the laryngeal car- 
tilages. The tumor had extended over the top 





hic. 7. Case vir. (4) Tomogram of a larynx showing no abnormality, and (B) coronal section of the partial 
laryngectomy specimen, revealing a small carcinoma of the free margin of the vocal cord (VC). FC = false 


cord; T = thyroid ala; VC = vocal cord. 


Fic. 8. Case vii. (7) Laryngogram and (B) coronal section of a larynx taken at the level of the middle thirc 
of the vocal cords. There is a good correlation between the | 


the mucosal extent of this large supraglottic carcinoma. The roentgenographic studies, however, did not 


aryngogram and the specimen with respect to 


assess the cartilage destruction or the deep extent of the tumor. C - ericoid; E 


epiglottis; FC 
cord; T = thyroid ala; VC = vocal cord. 
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I section of a larynx with a carcinoma of the right arvepiglottic 


of the aryepiglottic fold to involve the medial 
aspect of the right piriform fossa. 

Comment. As the tumor had a rather super- 
ficial distribution and did not destroy deeper 
structures, the clinical and roentgenographic 
studies were extremely well correlated with the 
histopathologic findings. 


Case x. (Fig. 10, Æ and B) Mr. D.O.'S., 
aged $1 years, smoked 20-40 cigarettes per 
day. He complained of recurrent hoarseness for 
4 years and presented with acute airway ob- 
struction. He was found to have a large tumor 
involving both vocal cords, false cords and the 
anterior commissure and received 5,500 rads 
of Co® teletherapy. Following the radiation 
therapy he continued to have airway obstruc- 
tion and a direct examination was performed 4 
months later. 

Laryngoscopy. Hypertrophic edematous firm 
tissue in the subglottic region but with no 
definite tumor identified. 


Fa 
Í 


by the roentgenographic studies (arrows), cor- 


E =epiglottis; H =hyoid bone. 


Tomography. Circumferential obstruction of 
the airway involving the glottic and subglottic 
region. 

Treatment. Total laryngectomy. 

Pathology. Virtually complete obstruction of 
the airway subglottically by a large mass of 
fbrous connective tissue and granulation tis- 
sue. No residual tumor identified. Extensive 
necrosis and destruction of the cricoid cartilage 
with abscess formation. Fragments of keratin 
and foreign body giant cells were scattered 
through the fibrous connective tissue and 
granulation tissue, but no viable tumor could be 
identified. 

Comment. The differential diagnosis of re- 
current or residual tumor from extensive 
Rbrosis and granulation tissue is extremely dif- 
ficult, both clinically and roentgenographically. 
[n this particular case there was no residual 
viable tumor identified. Despite the extensive 
destruction of the laryngeal cartilages, ac- 
curate assessment of this destruction by 
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liG. 10. Case x. (4) Tomogram and (B) coronal section of a larynx taken at the level of the posterior third 
of the vocal cords. There is no residual carcinoma in this specimen (post irradiation). The marked sub. 

glottic stenosis of the airway due to extensive fibrosis and abscess formation could not be d 

roentgenologically from residual tumor, nor could the gross destruction of the cricoid cartilage be roent- 


genologically assessed. C = cricoid cartilage; T= th vroid ala. 


tomographic means was extremely difficult due 
to the irregular ossification of the cartilaginous 
structures, There was no sign of previous tumor 
in the false cord region which emphasized the 
clinical. difficulties in assessing the tumor 
growth in the vertical plane. 


DISCUSSION 


The larynx is one of those organs of the 
human body that can be directly inspected 
and it would seem logical that tumors aris- 
ing in this organ should be easy to evaluate 
and classify. This is, however, not true— 
the external examination with palpation 
will give information regarding fixation to 
surrounding structures. Indirect larvngos- 
copy (mirror) and direct laryngoscopy 


usually give accurate information regarding 
tumor extension in the Aortzontal plane. 
The craniocaudal extension is much more 
difficult to evaluate, especially in patients 





Istinguished 


with large tumors. Accurate assessment of 
the vocal cord mobility is usually easily ob- 
tained with these procedures as well, Addi- 
tional information can be gained by roent- 
genologic examination. Soft tissue roent- 
genograms, tomograms, and laryngograms 
may compensate for the clinical difficulties, 
especially in assessing the vertical extent of 
such tumors. Even more sophisticated 
methods, such as cineroen tgenography can 
provide additional information. 

We have compared whole organ sections 
of larynges with the preoperative tomo- 
grams and laryngograms. In many of our 
cases there is an excellent correlation be. 
tween the mucosal extent of the tumor and 
the clinical and roentgenologic assessments. 
Tomograms and laryngograms permit ac- 
curate assessment of the majority of tu. 
mors, but small tumors may be completelv 
missed (Case vii). In our center the tomo- 
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grams are taken at § mm. levels and tumors 
smaller than 5 mm. in diameter may not be 
visualized. Circumferential and symmetric 
tumor growths can be easily overlooked 
(Case n1), as much of the roentgenologic 
evaluation is based on asymmetry between 
the 2 sides. The greatest problem, how- 


i 


methods of assessment are necessary in 
order to more accurately evaluate laryngeal 
carcinomas. This is of particular impor- 
tance in conservation surgery, where the 
surgical technique necessitates very accur- 
ate assessment of the extent of tumor 
growth. 

In many centers full use is not being 
made of presently available diagnostic tech- 
niques. To make full use of the present 
somewhat inadequate methods of assess- 
ment there must be a very close liaison be- 
tween the laryngologist, the diagnostic 
radiologist, and the surgical pathologist. 
The diagnostic radiologist must be fully 
aware of the problems and questions which 
must be answered about each specific case 
prior to the commencement of therapy. 


SUMMARY 


Roentgenologic examination of thelarynx 
is of invaluable help in the assessment and 
classification of laryngeal tumors. Soft tis- 
sue roentgenograms, tomograms and laryn- 
gograms are complementary to each other 
and add to the clinical examination. 

We have compared whole organ serially- 
sectioned laryngeal carcinoma specimens 
with preoperative tomograms and laryngo- 
grams in a large number of clinical cases 
and have chosen illustrative material from 
tro such cases. 

Tomograms and laryngograms provide 
accurate assessment and evaluation of the 
surface extension of such tumors. 


Laryngeal Carcinoma 


The assessment of deep invasion with 
cartilaginous destruction and spread out- 
side the laryngeal framework, however, is 
extremely difficult, both clinically and by 
the currently used roentgenologic tech- 
niques. 

Small tumor lesions, and extensive post- 
operative edema are difficult to evaluate 
roentgenologically. 

A plea is made for closer liaison between 
the diagnostic radiologist, the laryngologist 
and the surgical pathologist. 

The need for better methods of assessing 


deep extension of tumor growth is stressed. 


J. H. P. Renouf, M.D. 
Department of Radiology 
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Toronto 2, Ontario 
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TIME, A? 


AN ANALYSIS OF RECURRENCE AS RELATED TO DOSE, 
"D FRACTIONATION 


By J. E. MARKS, M.D., L. D. LOWRY, M.D., 


IRVING LERCH, Pu.D., 


and M. L. GRIEM, M.D. 


[V IS almost universally accepted that 
radiotherapeutic management of early 
glottic cancers can result in excellent sur- 
vival rates; and, if follow-up is con- 
scientious on the part of patient and doctor, 
early recurrence can be detected and sal. 
vage obtained by laryngectomy or partial 
laryngectomy! in selected cases. 

Our experience with glottic cancer in 
terms of survival (Table 1) and surgical 
salvage of radiation failures (Table 11) is 
little different from that of others," but 
a sequential analysis of radiation recur- 
rences in relation to dose, time, and frac- 
tionation showed several interesting trends 
that will comprise the basis of this report. 


MATERIAL AND METHOD 


This study was a retrospective analysis 
of 134 cases of early glottic cancer treated 
at the University of Chicago between 1937 
and 1970. Ninety-three of the cases were 
treated primarily by irradiation and 41 
were treated primarily by surgery. The 
majority of the surgically managed cases 
occurred before 1953 and the onset of the 
supervoltage era in radiotherapy. A sub. 
group of 69 cases treated between 194; 
and 1970 with supervoltage radiations 
(Table 111) was used to generate the data 
for the sequential analysis of recurrence 
rates. Cases treated with orthovoltage 
roentgen rays before 1955 were eliminated 
.because we felt it desirable to eliminate the 
factor of RBE (Relative Biologic Effect) 
in the analysis. The cases were staged ac- 
cording to the criteria of the American 
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Joint Committee 1962? (Table 1v) by re- 
viewing the findings of direct laryngoscopv, 
indirect. laryngoscopv, tomographv, and 
laryngography. We considered the hndings 
of direct laryngoscopy to be more reliable 
than those of indirect laryngoscopy and 
used these findings primarily to stage pa- 
tients. Onlv glottic cancers Stages T, N,M,, 
TiN,M,, T.N,M,, and T,N,M » were an- 
alyzed for this report. For the T,N,M, 
cases only those glottic tumors with sub- 
glottic extension were included, while those 
with probable extension to the ventricle 
were excluded. Thelatter were excluded be- 
cause of the difficulty of determining their 
true extent and the general lack of good 
laryngography. The true cord lesions with 
subglottic extension were more easily de- 
fined on the basis of tomograms and a 
few good laryngograms. All recurrences 
were biopsy proven and follow-up was in 
general very good due to the efforts of our 
Tumor Registry. 

Since 1937, tumor dose has been calcu- 
lated using central axis per cent depth 
dose. From Figure 1 it is apparent that 
the dose at the anterior commissure is 
greater than the central axis dose, and that 
the dose at the posterior commissure is 
less than the central axis dose. Compensa- 
tors and wedges were not used to correct 
for this discrepancy in dose distribution. 
The fields were opposed in all Instances, 
and were small in the majority of cases, 
measuring 5X ; cm. or 6X6 cm. in 67 of 
93 cases. In 26 cases the fields were larger 
and encompassed not only the larynx but 
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GLOTTIC CANCER: FOLLOW-UP AND SURVIVAL“ AMONG 134 CASES TREATED 
PRIMARILY BY RADIATION (93) AND SURGERY (41) 


(University of Chicago 1937-1970) 


| Died of Inter- 
current Disease | 


NED zx No evidence of disease. 


the regional lymph nodes as well. 

All doses in rads were recorded directly 
from the chart and are 3 per cent greater 
than the actual central axis midplane dose 
by the formula: Dose in rads=% depth 
doseX back scatter factor XC, XD... By 
substitution of 1.02 back scatter factor for 
a 6X6 cm. field, and .95 for Cy, a product 
of .97 results, meaning that all recorded 
doses should be multiplied by .97 to arrive 
at a true central axis midplane dose. This 
was not done because the estimated ac- 


Cumulative 
Survival* 


Died of 


Cancer 


curacy of daily setup, calibration of output 
and measurement of per cent depth doses 
were probably no better than +3 per cent. 


RESULTS 


Recurrence and surgical salvage. The 
distribution of recurrence and surgical 
salvage for each stage is shown in Table ir. 
Recurrence of 3 of g T,N,M, lesions was 
disturbing, since it seemed to us that the 
earliest lesions should have the least likeli- 
hood of recurrence. Perhaps if the truth 
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GLOTTIC CANCER: DISTRIBUTION OF CASES TREATED 
BY SUPERVOLTAGE RADIATION 
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were known, those lesions were truly in- 
vasive or there was excessive delay in 
— them radically. The recurrence of g 
of 38 T,N,M, lesions, 9 of 40 T;N,M, le- 
sions, and 4 of 6 T; NM, lesions seemed 
reasonable. Admittedly, little value can be 
placed on the recurrence rates of the 
ToN My and T,N,M, lesions, because of 
the small numbers involved. The one 
TN,M, case and the one T4N,M, case 
were each salvaged by laryngectomy. Sur- 
gical salvage for the T,;N,M, cases in- 
cluded 1 laryngectomy, 2 laryngectomies 
with neck dissection, 2 partial larvngec- 
tomies and 2 laryngofissures. Surgical 
salvage for the TNM, cases included 6 
laryngectomies, 1 laryngectomy and neck 
dissection, and 1 partial larvngectomv., 








Taste IV 
T—STAGING FOR GLOTTIC CANCER 


(American Joint Committee on Cancer Staging 
and E Em oka b 1962) 

Ty RUNG in Sit 

T'i—Tumor confined to one vocal cord and mobility 
of cord remains normal 

To-—Tumor involving both cords with normal mo- 
bility of cords, or tumor of one or both cords 
with fixation of cord(s) 

ToT umor extend ing from COre Is d t subglottic 


region or to supraglottic region, 
ular bands or ventricles 


. to ventric. 





D. Lowry, 





Í. Lerch and A. L. Griem MARCH, 1975 
TIME OF RECURRENCE 

The number of biopsied recurrences that 
occurred within 2, 3, e years for each 
stage is shown in Table v. It seemed un- 
usual that only § of 9 ENIM, cases and 6 
of 9 TaN eM, cases recurred within 2 years, 
since we suspected that the majority of 
cases would recur before 2 vears. It was 
not until § vears that 8o per cent of cases 
or greater recurred. Horiot e al’ reported 
a similar phenomenon of late recurrences 
for glottic cancer, but to a lesser degree. 
Sixty-six per Sen oF their cases recurred 
within 2 vears and 88 per cent within 3 
vears. 

When the glottic cancers treated in the 
supervoltage era were analyzed separately 
from those treated in the orthovoltage era, 
fewer late recurrences were noted (Table 
v1), but the difference is statistically in- 
significant in view of the small number of 
cases, 





SITE OF RECURRENCE IN RELATION TO 
PRIMARY TUMOR 

Review of a total of 25 recurrences 
showed that 20 occurred at the same site 
as the primary, 2 on the opposite cord, 
at the anterior commissure, and 2 were 
generalized endolaryngeal recurrences in- 
volving both cords (Table vir). 


SEQUENTIAL 
DOSE, 


ANALYSIS OF 
NSD” 


SUPERVOLTAGE 3 
ND RECURRENCE 


Figure 2 "acd à sequential analvsis of 
per cent cases treated with supervoltage, 
and the average dose in rads, the e average 
NSD* and the average recurrence rates for 
$ year periods from 1955 to 1970. With the 
installation. of supervoltage equipment in 
1953, there was a rapid rise in the number 
of cases treated by EL as until all 
cases were treated with supervoltage be. 

vond rg6o. Orthovoltage cases were not 


* NSD represents the Nominal Standard Dose in reta according 
to the Ellis? formula: 


-- toti al d duse 
NSD p. ok Z 
m 6. ae X ONG: "T 
where T represents the treatment time in days, and N the num- 


ber of fractions. 
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represented graphically because there were 
few cases and there were no general trends. 
Orthovoltage doses were low and ranged 


s 
from 4,800 to 5,500 rads at the midline of 


Vic. 1. Isodose pattern within larynx, using opposed 
ports, without compensators (2 mev. roentgen 


rays, T00 cm. source skin distances). 
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bic. 2. Relationship of supervoltage radiation, dose, 


NSD, and recurrences to time in the treatment of 
glottic cancer (University of Chic: ago). 


Such a rise indicates a gradual awareness 
on the part of the clinician that such doses 
could be tolerated by the larynx with 
supervoltage radiations. As stated pre- 

viously, a subgroup of 69 cases (Table 111) 
treated by supervoltage radiations between 


1955 à nd 1970 were used to generate data 
for a sequential analvsis of recurrence 


rates. Follow-up was $ years and be vond 


IN RELATION TO THREE 3 
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for the first two 5 year periods (1955-7 
1960), and a minimum of 3 years for the 
p $ year d (1965. - A As bn 
"m 
crease Er den If year -—! em the 
recurrence rates range from 2 to > 365, to 
21 a cent for eac Ud SUCCESSIVE 5 4 
in o ee NSD, it PS ie at ees was 
little change in recurrence rates to indicate 
that there might be a threshold dose be. 
yond which recurrences dropped and prob- 
ability of control increased, 


COMPLICATIONS 

From a total of 93 cases treated bv ir- 
radiation alone, there was onlv 1 case that 
developed cartilage necrosis. This was a 
patient who had svstemic lupus ery the- 
matosus and an inflamed epithelium at 
initiation of therapy; he developed car. 
tilage necrosis and a laryngocutaneous 
fistula after 7.300 rads (2,080 rets). In 
general, data on voice qualitv and aryte- 
noid edema were lacking. 


PROBABILITY OF CONTROL VERSUS N Sp 


The opposite of recurrence is lack of 
recurrence, or probability of control, and 
may be represented by the formula: P cm 
— Pr, where Pe is prob abilitv of control 
and Pr is probability of recurrence. By 
graphing probability of control versas NSD 
it was hoped that a typical sigmoid re- 
sponse of effect versus NSD could be dem- 
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Ti AND To GLOTTIC CANCERS PROBABILITY OF CO NTROL AND RECURRENCE IN RELATION TO NSD 
SUPERVOLTAGE ERA 


NSD Interval No. of Cases 


999 


24009 


To oti "1 j c8 p 


No. of | 
Recurrences | 


No. of 
Controls 


NSD= Neue Srandard Dose; PR= eee ity of Recurrence; PC = Prob: ability of Control. 


onstrated for glottic cancer. Figure 3 1s a 
histogram of 58 T; and T; glottic cancers 
showing the distribution of controlled and 
recurrent cases in relation to various NSD 
intervals. Table ix shows the probability 
of recurrence and probability of control 
for each NSD interval. The probability of 
control ranged from .75 to .86, indicating 
that the NSD range of 1,700 to 2,000 
was insufficient to generate a typical 
sigmoid curve. Most likely these data de- 
fine the upper end of the curve and it is 
unlikely that anvone will treat at lower 
doses for the purpose of acc umulating data 
for the lower part of the curve. It 1s likely 
that a probability of control of 0.8 can be 
achieved with approximately 1,900 rets. 


DISCUSSION 


Glottic cancer in early stages is a good 
human tumor model for study of tumor 
control probability and recurrence rates 
relative to dose, time, and fractionation, 
because dose, time, and fractionation are 
the most important factors in achieving 
local control of the tumor. Local control of 
a tumor is basically determined by: (1) 
the physician’s assessment of the extent of 
disease; (2) localization of the tumor in the 
treatment volume; and (3) a suitable dose- 
time-fractionation scheme. In early glottic 
cancer, inaccurate assessment of local ex- 


30 
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RECURRENCE 
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Fic. 3. Ti and Ts glottic cancers, radiation con 
trols and recurrences in relation to NSD. 


tent of disease is seldom the reason for 
local failure, since these lesions are loc alized 
and seldom metastasize because of then 
small size and limited lymphatic su apply. 
Secondly, localization of the tumor a chin 
the treatment volume is seldom significant 
as a cause of local failure, because of the 
easy accessibility of the lary nx to physical 
examination, making precise localization 
possible. Thus, local failure or recurrence 
and tumor control probability in glottic 
cancer are basically a function of one 
parameter—-the dose-time-fractionation 
scheme utilized. 











: It Marks, 1. 
suit and Howard” in laboratory studies 
with small animals popularized the term 


“tumor cure probability’ (TCP) and de- 


termined tumor control es CECI. 
TC Desa etc.) for various DAP rac 
tionation schemes. Mendelsohn’ popu- 


larized the terms probability of ablation 
and probability of complication relative to 
dose, time, and fractionation and empha- 
sized that there was an optimum scheme 
th at would achieve maximum tumor abla- 
tion and an acceptable complication rate. 
These authors demonstrate that as one 
graphs efect of irradiated tumor or normal 
tissue versus dose, a sigmoid response oc- 
curs; ze., there seems to be a threshold dose 
bevond which effect, whether it be tumor 
ablation or nor mal t tissue — ine 
creases rapidly. Of radiothera- 
pist is interested i in ye RM this rela. 
tionship between dose and effect for a wide 
variety of human tumors and normal tis- 
sues, but such data are difficult to deter- 
mine for various reasons. One reason is that 
dose, time, and fractionation differ consid- 
erably for a given group of cases treated 


within any institution. By using the NSD 
concept in place of dose, one can arrive ata 
common denominator that is comparable 


despite differences in dose, time, and frac- 
tionation. It should be mentioned that NSD 
was originally used by Ellis? to determine 
the effects of radiation on normal tissues 
and may not be the correct mathematical 
model for human tumors, At any rate, his 
concept allows condensation of numerous 
dose-time-fractionation schemes for pur- 
poses of analysis such as the Mendelsohn 
type curve we attempted for T, and T. 
glottic cancers. As pointed out, our results 
over the range of NSDs listed were prob. 

ably at the upper end of the sigmoid curve, 
Horiot e/ alf like ourselves, were unable to 


derive any Ed tionship bete een tumor con. 
trol probability and NSD because thev also 
did not have a wide enough range of dif. 
ferent dose-time.fractionation schemes. 
One would like to know how much dose 
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can be increased in glottic cancer without 
COEIRIBE, an excessive complication rate. 
, our single case of laryngeal 


did 


necrosis NA Bate rads (2,080 rets) ¢ 
little to define for us the threshold ! 
for laryngeal necrosis. Stewart and Jack. 
son," however, present data correlating 
dose and lary ngeal necrosis that is helpful, 
They reported on 314 cases of early 
laryngeal cancer irradiated primarilv, and 
found that laryngeal necrosis increased 
from zero for a low dose group (5,250 
rads/3 w ME 2,050 rets), to approxi- 
motel ' 4 per cent for the middle dose 
g ee | rads/3 weeks, 2,140 rets), to 
re ae y 6 per cent for the high 
dose group (5,750 rads/3 w E S$, 2,240 rets). 








Their data suggest a th eshold | NSD of 
2,050 to 2,240 rets for le ed necrosis 


and our single case pre rets) 1s consistent 
with this. Doses of 7,000 rads/7 weeks 
(1,950 rets) are - on sately below the 
threshold for es necrosis, Whether 
other minor complications such as per- 
sistent arvtenoid edema will result from 
und d IS uncer tan v oe tos ex- 


7,000 ure in 7 ne we E o o 
over the next s years to see if the probabil- 
ity of control can be enhanced further. It is 
interesting that for probability of p lica- 
tion, the lower portion of the sigmoid-curve 
1S óbtaj ned and the upper end is w anting, 
while the reverse is true for probability of 
control. 

Few have emphasized the 
close long term follow-up for cases of 
glottic cancer treated by radiation alone. 
Our data and those of Horiot ef al’ would 
indicate that recurrences occur late. Tt js 
dificult to define at what adu a post radi. 
ation lesion is considered to be a recurrence 
and at WE id it 1s o a a new v le- 


impor tance of 


jo of Eu) new econ. was Rien. same as 
the site of the original lesion, with the ex. 
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ception of 2 cases. ai we con- 
cluded that he majority of our cases were 
true recurrences and not new ae 


SUMMARY 


A sequential analysis of radiation re- 
currences of early glottic cancer in rela- 
tion to a gradual increase in dose and NSD 
showed no significant change In recurrence 
rates for three 5 vear periods, 19§5 to 1970. 

For NSD i els ranging from 1,700 to 


greater than 2,000 rets, the E ability. of 


control rz inged from .75 to .86, indicating 
that the data were due M at the 
upper end of the dose response curve and 
that the range of NSDs was not sufficiently 
great to form the lower and intermediate 
portions of the suspected curve. 

Itseemslikely from thedata that an NSD 
of 1,900 rets can achieve a probability of 
control of approximately 0.8. 

Our single complication and the data of 
Stewa rt and jas <son hs Mid d n at 
the : 

NC 2,050 to 2,240 nets: 

Long term follow-up for inan iradi- 
ated glottic cancer is emphasized, since a 
number of late recurrences were noted and 
because excellent salvage was obtained by 
nd tial or total larvngectomy. 

faris MED 
Section of Therapeutic Radiology 
Argonne Cancer Research Hospital 
950 East goth Street 
Chicago, Illinois 60637 
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4 ARLY squamous cell carcinoma of the 
vocal cords is a radiocurable disease 
and, in most cases, radiation therapy is the 
treatment of choice.! 57 Surgical treatment 
provides virtually certain cure, but radia- 
tion therapy, properly applied, eliminates 
the need for surgery in most cases, while 
not compromising the result of surgery in 
the few patients who fail to respond. Aside 
trom the major advantage of retaining his 
anatomic integrity and his voice, the pa- 
tient encounters minimal morbidity and 
minimal, if any, occupational interruption 
associated with therdo v. 
Although a wide variety of radiothera- 
peutic tec hniques i is employec 1, most centers 
are presently delivering 6,000 rads tumor 


dose in 30 fractions over a period of 6 
weeks, based on the feeling i at this dosage 
and schedule is necessary for achieving 


adequate local control of tumor with mini- 
mal od 

Since a substantial number of patients 
at our institution continued to work during 
therapy and many were traveling long dis. 
tances, an alternate treatment method was 
established, utilizing a decreased number of 
fractions and increased dose per fraction. 
Although the dose rate 1s somewhat differ- 
ent, this method of fractionation has also 
been employed in a prospective study 
sponsored by the British Institute of 
Radiology.24 

= purpose of this study is to compare 
the 2 techniques of irradiation with regard 
to: (1) survival; (2) incidence of complica- 
tions of irradiation; and (3) quality of 
voice, 


* From the Division of Radiation Therapy, Duke University Medical Cen ter, Durham, North Carolina, 


MATERIAL 


The material consists of 113 cases ful. 
filling the following requirements: 


(1) Diagnosis of squamous cell carci- 
noma of the vocal cords established 
histologically. 

(2) Lesion staged as T, or Tas, a modifi- 


cation of the American Joint Com. 
mittee for Cancer Staging: 


the? 


«M 





i " 







hic. L Portal arrangement for early 
carcinoma of the vocal cord. 















Early 


VoL. Dv. No. E 


Carcinoma of the Vocal Cords 


Taste Í 


COMPARISON OF AGE, 


Fraction- 
ation - M 


^1 


Cir p^ 0? 


I," is defined as a lesion limited 

to one vocal cord; mobility re- 
mains normal. 
"DT," is defined as a lesion lim- 
ited to one vocal cord and the 
anterior commissure, or both 
cords and/or the anterior com- 
missure, 


*A" indicates no limitation of 


motion. 
3) Full course of radiation. therapy 
received at Duke University Medical 
Center. 


(4) No previous treatment for cancer of 


the larynx. 
(s) Available for follow-up at 2 years. 


METHOD OF TREATMENT 


The patients were all treated with Co" 
teletherapy at the rate of approximately 
1,000 rads tumor dose per week for 6 weeks. 
Oneg group was tr eated 5 times weekly for a 
total of 30 fractions; the other group was 
treated 3 times weekly for a total of 18 
fractions. 

The beam was extended across the an- 
terior skin profile in a single lateral 5X 1o 


SEX, RACE AND STAGE 


das ace ; 


cm. field as shown in Figure 1. This tech- 
nique avoids underdosage to the anterior 
commissure because of the penumbra.’ 
Thus, all parts of the cords are within the 
high-dose area of the beam. Dose is calcu- 
lated at a depth Gf 2.8 to Om. 

The patients were examined weekly 
during therapy, monthly for the first vear 
after treatment and quarterly thereafter bv 
both otolaryngologists and radiation thera- 
pists. Frequent and repeated ex: iminations 
allowed for the interruption of treatment in 
the occasional patient whose mucosal reac- 
tion was more severe than expected or for 
the deliverv of additional radiation to the 
patient whose response was less pronounce ed 
than desired. 

In those cases where there was recurrence 
of tumor or chondronecrosis, the patient 
underwent the appropriate surgery, which 
in most cases was a total larvngectomv. 


RESULTS 


The group which received treatment 3 
times weekly and the group which receiv ed 
treatment § times weekly were essentially 
comparable in all respects. Both show a 


Tasre H 


ABSOLUTE SURVIVAL 
(2 years) 


l'raction- 
ation 


ICD intercurrent disease. 


Per Cent 
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Radiation Alone 
Ie ractionation| E 


Pu dS AR A ES 
Qu 5j e» 
` C13 
SX Seo 4 55.0 


101 j 89.4 


mean age of 61 vears, at least 97 per cent 
males, approximately 9o per cent white and 
similar nee of T, and Tos lesions 
(Table 

SURVIVAL 

A comparison of the over-all 2 year sur- 
vival rates is shown in Table i. The figures 
are absolute and do not exclude patients 
dead of intercurrent disease. The survival 

rates for both methods of treatment are 
approximately equivalent--96.8 per cent 
for the 3 times weekly and 94 per cent for 
the « times weekly. A total of 109/ ‘11419655 
per cent) patients in this series was alive 
and tree of ese 2 years ir ti treat- 
ment. 

disease and v were nu r E. T he ne 
survival rate, which excludes those dead of 
intercurrent disease, was 98 per cent. 

These survival rates also include radia- 
tion failures, who for purposes of this study 
include patients in whom there was recur- 
rent tumor or severe complication of irradi- 
ation requiring surgery . Following a full 
course of irradiation, 6 patients in each 
group underwent lare ngectomy or cordec- 
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PERSISTENT TUMOR FOLLOWING SURGERY 


T ABLE 
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NED- No evidence of disease, 


PATIENTS REQUIRING SURGERY FOLLO WING RADIATION 


Per Cent 


Approximately c 







Rad ation and S Surgery 


—777 Reasons for Surgery 


No. Per Cent 





a a a rmt n eint ee many WIR seta siae es ge aes 


6 | 9.5 j all recurrences 
6 | 12.0 l 4 recurrences, 
j i necrosis 
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EN v iet 


tomy (Table n). Recurrent tumor was 
found in 10 of 12 specimens. In 2 specimens, 
both in the ; times weekly gr oup, no tumor 
was found. In 1, there was chondronecrosis: 


in the other, aed inflammation and 
scarring, 

Of the 12 patients who underwent sur- 
gery, tumor persisted in 2 patients, I in 
each group (Table 1v). 

There is no significant difference between 
T; and To, lesions with regard to survival 


or recurrence rate (Table v). 


INCIDENCE OF COMPLICATIONS 
Early. The incidence of severe early 
complications necessitating interruption of 
radiation ep 1s shown in E able o 
9^ ; pa- 
tients showed no pee Those 


treated 3 times weekly had fewer complica- 
tions than those treated & times weekly, 


regardless of the extent of the lesion. 


Late. The incidence of complications 
observed 6 months or more after the begin- 


COMPARISON OF ABSOLUTE SURVIVAL 
Ti AND Te, LESIONS 
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Taste VI 


INCIDENCE OF EARLY COMPLICATIONS 
Early Complications 


None 

Severe mucositis only | 
Severe edema and mucositis - 
Severe skin reaction 
Poor general health 


ning of the radiation therapy is shown in 
Table vii. There was 1 patient with chon- 
dronecrosis and 2 with severe persistent 
inflammation; all were in the § times 
weekly group. 
QUALITY OF VOICE 

The degree of hoarseness was observed 1 
vear after the initial radiation treatments 
(T able vir). A normal voice was retained 
in approximately 7o per cent of the pa- 


tients in each group. Slight to moderate 
hoarseness occurred in 30 per cent. 


DISCUSSION 

Similar groups of patients receiving 
radiation therapy in 3 fractions per week 
and s fractions per week have been com- 
pared. 

Survival data have been given at 2 vears. 
It is the experience of several authors that 
recurrence or persistence of tumor will 
occur within the first 2 years and that the 
2 year survival rates are a good indication 


Tage VII 


INCIDENCE OF LATE COMPLICATIONS 


None 
Chondronecrosis 
Persistent inflammation 


NAR EE EN 


Total 


Early Carcinoma of the Vocal Cords 


Tage VIH 


QUALITY OF VOCE eP OST-TREATMENT 


Quality of Voice 


Normal 

Shizht (occasional) 
hoarseness 

Moderate hoarseness 


Severe hoarseness 


of ultimate survival? This is substanti- 
ated by this group of patients. Table ix 
shows that the relative survival (7.e., ex- 
cluding deaths due to intercurrent disease) 
at 2 years and 4 years is approximately the 
same. 


2 1S always auk EA to — v Hi d com- 


(IE 


i Ex e 3 

both a lower i. eof NUN oe 
cations and less severe hoarseness than the 
5 times weekly group. The 3 severe compli- 
cations were all in the ; times weekly 
croup. Of course, the numbers are sma 
and not significant. Two of these require 
eventual lary ngectomy. Comparison of the 
2 methods by use of the Ellis formula re- 
veals that the nominal single dose ( 

for the 3 times ee method | IS s ret 
and for the | 
rets. Despite t the pons i the UM 
single dose, there did not appear to be anv 
difference in the complication rate. 


Er 
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COMPARISON OF RELATIVE SURVIVA LAT 2AND <4 Yi 


2 Ye | $ Years 


108- 110 








The practical and economic adv antages 
of decreasing the number of fractions are 
numerous for both patients and staff. Re. 
duction of the number of visits by 40 per 
cent conserves time for all the patients and 
allows for minimal interruption for those 
patients who wish to maintain their em- 
ployment status. For the staff, such a 
schedule represents a more efficient, eco- 
nomical clinical procedure and potentially 
allows for a greater treatment volume. 


CONCLUSION 


The technique presented for ther apy of 
early c carcinoma of the vocal cords is at 
least equivalent to the more conventional 
fractionation with regard to survival, inci. 
dence of complications and quality of voice. 

In addition, it offers a inel more con- 
venient therapeutic approach for patient 
and physician. 

Norman Abramson, M.D, 

Division of Radiation Ther: apy 

Duke University Medical Center 

Durham, North Carolina 27506 


N. Abramson, P. J. Cavana ugh and H. C. Connell 
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CARCINOMA OF THE LARYNX* 
RESULTS OF RADIATION THERAPY IN 215 PATIENTS 


By DON R. GOFFINET, M.D.,7 JAM ES R. ELTRINGHAM, M.D.,i 
ELI GLATSTEIN, M.D.,8 aad MALCOLM A. BAGSHAW, M.D.i 


STANFORD, CALIFORNIA 


(o INOMA of the laryngeal struc- 
tures is well situated anatomically for 
successful treatment by megavoltage radia- 
tion therapy techniques, which have given 
excellent results especially in the treatment 
of small tumors involving the true vocal 
cords. Larger tumors of the vocal cords and 
those of the supraglottic larynx, however, 
are more difficult to control with either 
radiation therapy alone or with combined 
surgery and irradiation. 

This report analyzes the results of treat- 
ment of 213 patients with carcinoma of the 
glottic, subglottic and supraglottic regions 
and supplements the prior review of pa- 
tients treated at Stanford which was pub- 
lished in 1965.? 


MATERIAL AND METHOD 


The records of all patients with larvngeal 
carcinomas treated in the Stanford Divi- 
sion of Radiation Therapy between 1957 
and 1970 were reviewed. Seventeen pa- 
tients were excluded from this analysis: 10 
patients with glottic lesions treated for 
palliation either after postlaryngectomy 
failure (6 patients) or for other reasons (4 
patients) and 7 who were seen in consulta- 
tion only. All patients were staged by the 
TNM system according to the UICC clas- 
sification. The initial staging was used for 
this study except in a very few instances 
where an error had been made. 

Sixty-seven patients with supraglottic 
carcinomas involving the laryngeal surface 
of the epiglottis, false cords, aryepiglottic 
folds and arytenoids were included (Fig. 1). 


Aryepiglottic fold (T patients) 
10.4% | 
E pialottis : 
(4,0 pte.) ( 
Arytenoids (6 patients) 
11.9% 


False Cords (IZ patients) 


Fic. 1. Primary tumor sites, supraglottic carcinomas 


(67 patients). 


Case accession for this group ended in late 


hvpopharyngeal carcinomas treated by 
radiation therapy and/or surgery was Im- 
tiated. A total of 146 patients with glottic 
or subglottic carcinomas treated between 
1967 and 1970 were also evaluated (Fig. 2). 

All of these patients were treated in the 
sitting position with the Stanford 4.8 mev. 
medical linear accelerator, using a bite block 
for immobilization whenever possible, as 


Tı NoMo (78 patients) 
53.4% 


ToNoMo (21 patients) 


; 9j 
AUR /2 


Pio. 2. TNM Stages, glottic carcinomas 
(146 patients). 
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4X5 cm. lateral wedged treatment fields 
were used for carcinomas of true vocal 
cords alone, with daily fluoroscopic pre- 
therapy beam alignment, whereas larger 
opposed lateral fields combined in manv 
instances with supplemental anterior neck 
treatments were used for those with supra- 
glottic and T; glottic cancers. The tumor 
doses varied between < 000 rads in 5 weeks 
and 7,000 rads in 7 weeks, but most pa- 
tients treated with curative intent received 
a total dose of 6,60¢ ? rads 1 In 39 to 4$ days, 
with treatments 4 or ¢ times per week. Léss 
than € per cent of d patients were lost to 
follow- -up. All patients were followed when 
possible in the conjoint Radiation Therapy- 
Otolaryngology Clinic at the Stanford 
University Hospital and in the ENT Clinic 
of the Palo Alto Veterans Administration 
Hospi ital, 

The! N 
each i atients was c B S ue ted 
accor Fe to er methods of Ellis,’ 41° using 
the formulas 
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with treatment splits corrected for by the 
Sueco 
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AGE AND SEX DISTRIBUTION (213 
SUPRAGLOTTIC LARYNX (67) 


Glatstein and Baeshaw 


Tase | 


PATIENTS } 





Male f i 10 18 26 3 o (z8) 
Female F i 1 (9) 
GLOTTIC LARYNX (146) 

20-29 10-34 40749 $O-£9 6o0- did Oey So- Ro (Total) 
Male i i 16 39 45 26 6 rap) 
Female 3 3 2 (12) 


RESULTS 
i. AGE AND SEX 


One hundred ninety-two of the 213 pa- 
tients were males ( (gO per cent lal le 1). 
The majority were in the 6th and 7th de- 
cades of life with mean ages of 60 0 VenpS 
and 57.6 years for those with glottic and 
E tumors, respectively. How. 
ever, 32 of the patients with glottic lesions 
were elderly with ages of 70 to 8g years, 


2. PRESENTING SYMPTOMS 


As shown by Figure 3, 92 per cent or 134 
of the patients with glottic lesions pre- 
sented with hoarseness and 67 per cent of 
this group had either a norm: al or Improved 
voice after radiation therapy. Considering 
J iN oM, true vocal cord lesions separately, 

3 per cent of the patients in that group 
d were initially hoarse noted an im. 
proved voice after irradiation. À smaller 
percentage of the patients with supraglottic 
carcinomas were hoarse initially, and rela- 
tively fewer of these had a normal or im- 
proved speaking voice after radiotherapy 


f 


(Fig. 4). 


S OTHER MALIGNANCIES » EXCLUDING SKIN CANCER 


Second (and even third) ) primary tumors 
occurred in 34 of these 213 patients (16 per 
cent), the most common sites being other 
head and neck areas, the lungs, esoph agus 


and kidnevs (Table n). 


4. METASTASES 


Twenty-one of the 213 patients (10 per 
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Presenting Symptoms (146 patiente) 


Post radiation therapy voice (initially hoarse) 
[TT] Laryngectomy (13.4%) 
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Hoarse Throat 


pain 


77] No information (5.2 %) 
Worse (4.4%) 
Unchanged (1076) 

Normal or improved (6T %) 


ENT exam. 
Hemoptysis 
Epistaxis 
Respiratory 
obstruction _ 


5175 54% 


Dysphagia Other 


Fes 3 Patients with glottic carcinomas: presenting symptoms and postirradiation voice in those who 
where initially hoarse. 


cent) eventually developed metastatic di- 
sease with the lungs being most frequently 
involved. The sites of metastases are tabu- 
lated in Table in. 


S. HISTOLOGY 


All but t of the patients had biopsy proof 
of squamous cell carcinomas in various 
degrees of differentiation. There were 5 
carcinomas 75 situ among those with true 
vocal cord tumors, but this diagnosis may 
have represented a minimal assessment of 
involvement due to sampling errors at the 
time of direct larvngoscopy and biopsy, as 
exemplified by 1 patient with presumed 
carcinoma in situ, who died with widely 
metastatic tumor and locally uncontrolled 
disease. The single patient with a biopsy 


diagnosis other than squamous cell carci- 
noma (interpreted as either oat cell carci- 
noma or lymphoepithelioma) also died with 
widespread metastatic disease and exten- 


ÓG, INTERCURRENT DEATHS 


There were numerous causes of inter 
current deaths, but these were most often 
due to either cardiovascular diseases 
second malignancies. 


SURVIVAL 


i. GLOTTIC CARCINOMA 


method for the 146 patients with glottic 
ircinoma is shown in Figure s, which in- 


i 


Ct 
cludes intercurrent deaths as well as deaths 
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Carcinoma of Supraglottic Larynx 


Presenting Symptoms (67 patients) 
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Hoarse Throat Dysphagia Neck 


Post radiation therapy voice (initially hoarse) 
Laryngectomy or permanent 
tracheostomy (34.5%) 

Worse (6.2%) 

Unchanged (28.1%). 

Normal or improved (31.2%) 


16.4% 


Hemoptysis 
Ear pain 

, Cough 
Oral mass 
Stridor 


13.4% 





Other 
mass 


Fic. 4. Initial symptoms and postirradiation voice, patients with supraglottic tumors. 


follow-up during each interval. 

Five year survivals of go, 80 and £9 per 
cent were obtained for patients with Ta, T, 
and T; vocal cord lesions, respectively. 
Table 1v, an analysis of results by stage in 
patients with glottic carcinomas, shows 
that only 1 tumor related death occurred 
among the gg patients with T; and T. true 
vocal cord lesions. Not one of these patients 
had cervical lymph node involvement. 

In those patients with T,N,M, true vocal 
cord lesions who failed after radiation ther- 
apy, 3 of the § recurrences involved only the 
subglottic region while the fourth extended 
onto supraglottic structures. The fifth pa- 
jent had the only true cord recurrence, 





suggesting that the majority of those pa- 
tients with postirradiation failures in the 
T, group were initially understaged, All 4 
vostirradiation recurrences in those with 
T5N,M, lesions were controlled by laryn. 
gectomy. Therefore, 8 of the g patients with 





Stage T, or Ty vocal cord carcinomas who 
had a local recurrence were salvaged by 
laryngectomy, Six of these patients are 
alive without evidence of disease and 2 
have died from intercurrent causes. 

In the 47 patients with Stage T; glottic 
carcinomas. (including 2 patients with T, 
disease and 2 with N, cervical lymph. 
adenopathy), irradiation failed to control 
the primary tumor in 18 patients (37.5 per 
cent). Six of these 18 patients had unre- 
sectable carcinoma either due to the pres- 
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Pancreas 
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Mycosis fungoides 
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Left arytenoid 
(g years later) 


ence of metastases or because of advanced 
local tumors. Local controi, however, was 
obtained in 11 of r4 patients, including 2 
patients who underwent planned tota 
aryngectomy and radical neck dissection 
after a preoperative radiation therapy dose 
of £,000 rads in § weeks. Six of the patients 
remain alive without evidence of disease 
following surgery, and 4 have died with 
local control, 1 with metastatic tumor and 
the others with intercurrent disease. Seven 
patients also underwent neck dissection at 
the time of laryngectomy. Two of the 7 
specimens contained positive lymph nodes 
and 1 of these patients failed locally. All of 
the ç patients with negative neck specimens 
remained free of disease in the operated and 
previously irradiated neck. 

A subgroup of 32 patients with subglottic 
extension of carcinoma (there were no pa- 
tients with identifiable subglottic disease 
alone without true vocal cord involvement) 

ad an actuarial ç year survival rate of 60 


per cent, which did not differ from that of 
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entire T; group of 47 patients. Seven 
alive and free of disease after radiation 
alone and to have died with local 
tumor control, either from intercurrent 


are 
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patients) or with metastatic 
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tumor (2 patients). Five patients had un- 
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SITES OF DISTAN'T METASTASES 
SUPRAGLOTTIC LARYNX (12 OF 67) 
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Liver 
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Brain 
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Gastrointestinal Tract 


GLOTTIC LARYNX (9 OF 146) 
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lrc. §. Berkson-Gage actuarial survival for the 
146 patients with glottic carcinomas, 


resectable lesions. Local control was estab- 
lished in 6 of the 10 patients who under- 
went laryngectomy; however, 3 others were 
uncontrolled following surgery. The re- 
maining patient was lost to follow-up, but 
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was free of disease when last seen 6 months 
after laryngectomy. Four of these 10 pa- 
tients remain alive and free of disease post- 
laryngectomy and 2 have died from inter- 
current disease, for a total salvage of 11 
patients alive without evidence of disease 
and 12 who died with local tumor control 
out of a total of 32 patients with subglottic 
carcinomas. 

Seventeen of the 47 T, patients had 
transglottic tumors, and initial local control 
with radiotherapy alone was obtained in 8. 
Five of the 9 failures were resectable and 
local control was obtained in all 5. Four of 
these remain alive and free of disease. In 
the subgroup of 8 patients with both trans. 
glottic tumors and a fixed vocal cord, 7 
were treated with irradiation alone with 
curative intent and local control was ob- 
tained in 3. A single patient who received 
planned preoperative radiotherapy is alive 
and free of disease, but only 1 of the 4 radia- 
tion failures was operable and that patient 
remains alive without evidence of tumor 
recurrence following laryngectomy. 
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RESULTS OF TREATMENT 


Alive (NED) 
Died (local control) 
Intercurrent 
Metastases 
Died (uncontrolled) 
Died (local control) 
Intercurrent 
Metastases 
Died (uncontrolled) 
Died (local control) 
Intercurrent) 
Metastases 
Died (uncontrolled) 


NED= no evidence of disease, 


Alive (NED) 
Died (local control) 
Died (uncontrolled) 


Alive (NED) 
Died (local control) 
Died (uncontrolled) 


Alive (NED) 

Died (local control) 
Intercurrent 
Metastases 

Died (uncontrolled) 

Lost to follow-up 





VoL. 15, No. 3 


2. SUPRAGLOTTIC CARCINOMA 


Actuarial survival for this group of 67 
patients at § years was 41 per cent for those 
with epiglottic primaries and 45.5 per cent 
for patients with lesions of the other supra- 
glottic sites (arvtenoids, false cords and 
aryepiglottic folds) (Fig. 6). Fourteen of 
the 67 patients had T, lesions, 24 T5, 8 T; 
and 21 had T; lesions. Table v shows the 
disease free (NED) survival for this group 
after a minimum follow-up period of 2 
years, Seven of the g patients with large 
tumors and no clinically positive cervical 
lymph nodes (Stages T3NoM and T;,N,M,) 
were controlled and remain free of disease, 
6 of these received irradiation alone, while 
5 were treated with both radiotherapy and 
surgery. However, patients with similar T 
stages, but having clinically positive cervi- 
cal lymph nodes, had a much poorer survi- 
val, with onlv 5 of 20 being free of disease 
(p«o.os but >0.02) 

Fifty-two of the 67 patients were treated 
initially by radiation therapy with curative 
intent and 4 others received planned pre- 
operative irradiation. In addition, 11 pa- 
tients initially underwent surgery with cu- 
rative intent, either epiglottectomy, neck 
dissection alone or larvngectomy prior to 
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NED SURVIVAL* 
SUPRAGLOTTIC CARCINOMA 


NED= No evidence of disease. 
* Minimum 2 vear follow-up. 


receiving radiation therapy for postopera- 
tive local failure (Table v1). 

Radiation therapy with curative intent 
resulted in local tumor control in 24 of <2 
patients (46 per cent). Thirteen patients in 
this group died with uncontrolled local 
disease and had unresectable carcinoma 
due to either metastatic disease (8 pa- 
tients) or advanced local tumor (s | 
tients). Surgical resection was performed 
after radiation therapy in Ig patients, 1n- 
cluding laryngectomy in 16 (9 of these 
patients also had neck dissections) and 
neck dissection alone in 3 others who had 
onlv recurrent cervical lymph node disease. 
The group of 4 patients with planned laryn- 


TABLE VI 
RESULTS OF RADIATION THERAPY AFTER 
INITIAL SURGICAL FAILURE 
SUPRAGLOTTIC LARYNX 


Surgery, Then Radiotherapy (11 Patients) 
Laryngectomy (4 with neck dissection) 6 
Neck dissection only | 
Epiglottectomy and neck dissection 


Alive (NED) 


Died (local control) 
Intercurrent 
Metastases 


Died (uncontrolled) 


NED - no evidence of disease. 
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Patients 


SUPRAGLOTTIC LARYNX (8 OF 67 PATIENTS) 


TiN,M, Persistent arytenoid edema 
T3N 4M, 
epiglottis 
TNOM, 
Edema, chondritis, epiglottic necrosis 

Myositis, irradiated cervical area 


Severe cervical induration, vocal cord paralvsis 


Permanent tracheostomy, severe glottic edema 


J 


Permanent tracheostomy, fixation and necrosis of 
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Severe cervical induration, cricopharyngeal fibrosis, 


inanition with Sealer death 


GLOTTIC LARYNX (11 OF 146 PATIENTS) 


Arytenoid and false cord edema 


Permanent tracheostomy, laryngeal chondritis and 


necrosis 
ToN 9 N 1 m 
laryngeal necrosis 


Permanent tracheostomy for chondritis and 


Tracheostomy for edema at 6 months, tumor 


recurrence ¢ months later 


Laryngeal chondritis, necrosis, vocal cord fixation 


TsNoMo 
tracheostomy in one patient 


gectomies received a preoperative radiation 
therapy dose of 5,000~s,500 rads in 5 to 6 
weeks through opposed large, lateral fields 

a dose that apparently did not result in 
either more difficult surgery or increased 
postoperative complications. All 4 of these 
patients are alive without evidence of dis. 
ease after a minimum follow-up period of 
2 years and had initial TNM stages 
of T;N,M,, T,N,M,, and T;N,M,, aa 
T ,N5M ,. Local control was also obtained in 
12 of the 15 patients with resectable lesions 
who failed after radiation therapy and were 
then treated by surgery. Five of these pa- 
tients are alive and free of disease, while 7 
died with local tumor control, 4 from inter- 
current disease and 3 with widespread 
metastases. Local control, therefore, was 
obtained in 84 per cent or 16 of the 19 pa- 
tients with resectable lesions following 
radiation the rapy, which includes the 4 
patients receiving planned preoper "o 
irradiation (Fig. 7). 


Severe arytenoid edema, including temporary 
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Opposed lateral laryngeal fields and 
supplemental anterior supraclavicular ports 
were utilized to treat the entire neck re- 
gions of the 67 patients with supraglottic 
carcinomas (134 hemi-necks). One hundred 
twenty-three hemi-necks were available for 
analysis, distributed into 2 groups, those 
with and without clinically positive lymph 
nodes. Eleven hemi- necks, also irradiated, 
were excluded, 8 in the 4 patients who re- 
ceived planned preoperative radiotherapy 
and 3 others in patients who initially under- 
went neck dissections for cervical lymph- 
adenopathy without a known primary site. 

Irradiation of clinically positive lymph 
nodes in 53 hemi.necks resulted in local 
control in 32 (60 per cent), while 6 of the 21 
failures were operated upon and 5 of these 
were salvaged by surgery. Fifteen patients 
could not be retreated either by radiation 
therapy or surgery. The lymph node con- 
trol rate in the group that was treated bv 
laryngeal irradiation ports only was $2 per 
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cent (13 of 25 hemi-necks controlled), lary : ^ 
whereas the control rate in those patients 
who had an additional low anterior neck rence rates between these 2 groups, Six oí 
held was 68 per cent (19 of 28 hemi-necks). the 12 cervical failures in those patients 
Although not significant at the o.o § conf- with originally negative necks were resect. 
dence level, these data suggest that the able and local control was established in 2 
supplemental low cervical-supraclavicular of these patients. Therefore, local control 
irradiation ports may increase the local was achieved in 7 hemi-necks out of a total 
control rate in patients with clinically posi- of 12 neck dissections that were pertormed 
tive cervical lymph nodes. However, a in all groups. 
larger population would be necessarv to 
test the validity of this hypothesis. 

In patients with clinically negative 
necks, the primary laryngeal ports plus an 
added anterior supraclavicular feld re. in 
sulted in 86 per cent local control (19 of 22. § patients and temporary tracheostomies in 
necks), while 81 per cent local control (39 23 others, Table vu lists all postirradiation 
of 48 hemi-necks) was obtained bv the use 


COMPLICATIONS 


Supraglottic Larynx 


INITIAL PRE-OPERATIVE 
RADIOTHERAPY RADIOTHERAPY 


NO LOCAL 
CONTROL 


Died 
Died 5 extensive 
~ intercurrent TT recurrence 


Alive (NED) 
(uncontrolled locally) 
Fic. 7. Results in 56 patients with supraglottic carcinomas subjected initially to radiation therapy. Local 


control was established in 16 of 19 patients with resectable carcinoma, including all 4 with planned pre- 
operative irradiation. 
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dard Dose (NSD). The only tumor recur- 
rence in this group of 19 patients occurred 
z months after a temporary tracheostomy 
had been performed for laryngeal edema in 
a patient considered to be free of disease at 
the time. 

In contrast to the findings of Aristizabal 
and Caldwell, and Schukovsky,* we were 
unable to separate recurrences, complica- 
tions, and tumor control doses by compar- 
ing NSDs or total dose vs. time or number 
of fractions on Strandquist type plots. 
However, in the small subgroup of patients 
with supraglottic tumors and T,N;M, le- 
sions, local control was obtained in 4 of 5 
patients with radiotherapy alone, although 
marked edema and/or necrosis of the laryn- 
geal cartilages were observed in 3 of the 4 
(NSDs of 2,051, 2,261, and 1,921 rets). 
'These data suggest that curative radiation 
therapy is possible in locally advanced 
supraglottic tumors, but that the mucosa 
and underlving cartilage are vulnerable 
when high dose radiotherapy is used. This 
is possibly due to the effects of decreased 
blood supply, hypoxia, infection and tissue 
destruction secondary to advanced local 
tumor growth. 

Severe arytenoid and false cord edema 
occurred more frequently (5 of 27 patients 
with local control) at relatively low NSDs 
of 1,740-1,935 rets in patients with T; glot- 
tic tumors, who received larger primary 
radiation fields, than in those with Stage 
T, and T; lesions (3 of go with local con- 
trol). Necrosis of the laryngeal cartilages, 
however, occurred only after the dose far 
exceeded 1,950 rets, at NSDs of 2,102, 
2,137, 2,253, 2,260 and 2,43 (Table 
vit). An NSD value of 1,950 rets, equiva- 
lent to 6,600 rads in 30 fractions, given 5 
times per week over 39 days, was consid- 
ered to be near the normal laryngeal tissue 
tolerance at Stanford. 


DISCUSSION 

Laryngeal carcinoma, limited to T; and 
T, lesions of the true vocal cords only, 1s 
readily treatable bv irradiation alone with 
an excellent chance of maintaining a useful 
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post-therapy voice. In the Stanford series 
of T, and T, patients, only 1 of 99 died with 
uncontrolled tumor, and 8 of the 9 radia- 
tion failures were salvaged by laryngec- 
tomy. Local control was also obtained in 
over half of the patients with T; glottic 
tumors treated by irradiation alone and a 
majority of those patients were left with a 
useful voice. In addition, surgery following 
radiation therapy failure in the group with 
T; glottic carcinomas resulted in local con- 
trol in 7o per cent of the patients with re- 
sectable lesions. An even higher percentage 
oflocally controlled T; glottic tumors might 
be obtained by higher radiation doses (over 
1,925-1,950 rets), but this is probably not 
feasible with the larger fields which are 
required to encompass these lesions because 
of the complications which occurred at 
NSDs of 1,740-1,935 rets in our series. 

We were unable to correlate tumor differ- 
entiation or presenting symptoms with 
those patients who might benefit from an 
initial planned preoperative radiothera- 
peutic approach. Further randomized in- 
vestigations in this direction should be 
considered, especially for those patients 
with advanced supraglottic lesions and 
clinically involved cervical lymph nodes, 
since the presence of lymphadenopathy in 
our series decreased the chances for local 
control with radiation therapy alone. In ad- 
dition, the only 2 patients with supraglottic 
tumors and clinically positive cervical 
lymph nodes who had planned preoperative 
radiotherapy are alive without evidence of 
disease, as are 2 others without lymph- 
adenopathy who also received planned pre- 
operative irradiation. When the 8 patients 
with transglottic carcinomas and vocal 
cord fixation were considered separately, 
only 1 of the 4 radiation failures was re- 
sectable, making this the one glottic sub- 
group that should be considered for planned 
preoperative irradiation. 

Supraglottic tumors without cervical 
lymphadenopathy, however, even though 
locally advanced, may be treated initially 
with radiation therapy. Seven of 9 patients 
with T; and T,N,M, lesions are alive with- 
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out evidence of disease, 6 of whom were 
treated only bv radiotherapy. We believe 
that surgerv should be reserved for radia- 
tion failures in this group. 

In patients without clinically apparent 
cervical lymphadenopathy, large primary 
laryngeal fields were as effective in main- 
taining local control of tumor, as was the 
addition of a separate inferior cervical and 
supraclavicular port. However, this extra 
field may be important in patients with 
clinically evident involvement of cervical 
lymph nodes, and may be used without 
excessive morbidity in this situation. If 
-adiation failure occurs, we have found that 
salvage may still be accomplished by neck 
dissection in approximately 60 per cent of 
the operable cases. 

In conclusion, it is apparent that T; and 
TN M, glottic lesions are readily treatable 
bv irradiation. alone, with an excellent 
chance of maintaining a useful post-therapy 
voice. It is our opinion that patients with 
T, glottic carcinoma should also be irradi- 
ated primarily with curative intent, with 
larvngectomy to follow if radiation therapy 
fails. Preoperative radiotherapy should be 
considered; however, for the subgroup of 
patients with transglottic laryngeal tumor 
and a fixed vocal cord, since few of these 
patients were operable after radiation 
therapy failure occurred. Patients with 
small supraglottic primary tumors, as well 
as those with locally advanced carcinomas 
and negative necks (Stages TNs and TN.) 
may also be irradiated with curative intent. 
Planned preoperative radiotherapy may be 
the treatment of choice in those patients 
with large supraglottic tumors and cervical 
lymph node disease, but randomized clini- 
cal trials are necessary to test this hvpoth- 
esis. 

SUMMARY 

Two hundred and thirteen patients with 
carcinoma of the larynx were treated with 
the Stanford 4.8 mev. medical linear ac- 
celerator between 1957 and 1970. Included 
were 67 patients with supraglottic tumors 
and 146 with involvement of glottic struc- 
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tures. The 78 patients with carcinoma 
limited to a single true vocal cord had a 5 
year actuarial survival of go per cent, with 
4 of ș radiation failures being salvaged b 
laryngectomy. There was only 1 tumor- 
related death in the gg patients with T, and 
T, glottic lesions. 

Local tumor control was achieved in 
approximately one-half of the patients 
with supraglottic tumors treated initially 
bv irradiation. alone, while surgery after 
irradiation failure resulted in local control 
in 12 of 14 patients with resectable lesions. 
An additional 4 patients with planned } 
operative irradiation were also controlled 
locally and are alive without evidence of 
disease. 

These cases are also analyzed according 
to presenting symptoms, complications, 
sites of metastases, quality of postirradia- 
tion voice, and results of concomitant cer- 
vical lymph node radiotherapy. Complica- 
tions, recurrences and local control are also 
compared using the Nominal Standard 
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Dose (NSD) concept. 
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We are indebted to Mrs. Peggy Garza 
and Mrs. Joan Fontaine for tvping the 
manuscript and to Miss Jill Leland who 
provided the illustrations. The NSD data 
were tabulated using a Wang Computer, 
with the advice and assistance of J. Martin 
Brown, D. Phil, Assistant Professor, Divi- 
sion of Radiobiology Research, Depart- 
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PERMANENT IMPLANTS 


IN THE MANAGEMENT OF 


HEAD AND NECK CANCER BY RADIOTHERAPY® 


By H. G. SEYDEL, M.D., ! 


M.S,1 


and H. SCHOLL, M.D.; 


PHILADELPHIA, PENNSYLVANIA 


T THE 1960 meeting of the American 
Radium cm. Dr. Fernando Bloe- 
dorn and co-workers presented a paper 
titled, "The Place of Interstitial Gamma- 
ray Emitters i in Radiation Therapy. pe Ae 
introduction to this paper contained the 
following words: ‘The progress of radiation 
therapy in thelast decade has been charac- 
terized by technical developments : the use 
of s supervoltage, isotopes, Moving feld tech- 
niques and the application of more scien- 
tific dosimetry. At the same time very little 
has been done to develop further the tech- 
niques of interstitial irradiation which have 
proved to be so efficient in the treatment of 
a number of malignancies. The tendency in 
most radiation therapy centers is to aban- 
don the use of radium in favor of external 
beam therapy even in cases where its effi- 
ciency has been proved by the good results 
obtained." 

Now, 12 years later, the plea for con- 
tinued use of interstitial gamma ray radia- 
tion therapy remains timely in drawing 
attention to a valuable means of curative 
radiation. therapy. The advantages and 
disadvantages of radium and its replace- 
ment isotopes have been aptly described by 
Bloedorn e£ al, as have the principles 
underlying the use of interstitial therapy in 
combination with external beam treatment. 
Among the patient histories described by 
these authors, the use of radon seeds 1n 
combination with external beam cobalt 60 
teletherapy was mentioned for a patient 
with squamous cell carcinoma of the buc cal 
mucosa, retromolar trigone and soft palate. 
At the American Oncologic Hospital, this 
method of treatment has been used success- 
fully in a number of anatomic locations of 


head and neck squamous cell carcinomas in 
which a more conventional implantation 
with radium needles or substitutes is dift- 
cult or impossible. 

It is the purpose of the present paper to 
describe our technique of permanent inter 
stitial implantation of radon seeds in head 
and neck cancers, and to present the results 
of such treatment. 


TECHNIQUE 


have used radon seeds exclusiveh 
because of their easv accessibility, reliable 
delivery and wide variety of activities. 
With suitable modifications, the use of 
ii it 
»ossible. 
Radon seeds are delivered in form of 
»recalibrated gold tubes containing radon 
gas (Fig. 1). They are usually used in ac- 
tivities from 0.10 to 3.0 millicuries per im- 
plant. We have designed a monitoring scale 
for a Geiger-Miiller counter, with which the 
relative activity of each seed can be 
checked in the operating room and an oc- 
casional dud eliminated from implantation 
(Fig. 2). The actual implantation i5 is us = 
carried out under endotracheal general 
anesthesia, using a variety eee 2 
different angulations of the tip depending 
on the anatomic location (Fig. 3). Occa- 
sionally, implantation under local anes- 
thesia or with nerve block is carried out. 


gold or I?5 seeds should be 
e 


DOSAGE 


Our svstem of treatment in the tumors 
described here usually consists of external 
beam cobalt 60 teletherapy for a dose of 
5,c00 rads to the primary tumor and im- 
mediate lymph node bearing area. Depend- 
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and the Society of Head a 
From the Department of Radiation Therapy, 
Pennsylvania School of Medicine. T 


"£f 
* 


and Neck Surgeons, Boca Raton, Florida, May 14-19, 1972. 
American Oncologic Hospital,t and the Department of Radiology, University ot 
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ing upon the location of the tumor, parallel 
opposing portals, a unilateral single portal, 
or a pair of wedges are used. After comple- 
tion of this series of external beam therapy, 
the acute reaction is allowed to subside and 
the patient is evaluated regarding the risk 
of general anesthesia. All patients with 


squamous cell carcinomas of the soft palate, 
uvula, tonsillar area, retromolar trigone, 
palatoglossal sulcus and with lesions of the 


are considered 
and interstitial 


posterior pharyngeal wall 


for combined externa 
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2. Monitor for radon seeds. 


adon seed implantation regardless of the 
extent of their disease in the cervical lymph 
nodes, because the reason for failure of 
treatment in these patients is usually fail 
ure to control the primary tumor or the 
tumor in the cervical lymph nodes, or both. 
Lymph node metastases are handled either 
by radiation therapy only, using a combina- 
tion of external beam and interstitial ra- 
dium implantation, or by external beam 
therapy and subsequent neck dissection. 
Patients are only excluded from the com- 
bined external and interstitial treatment 
plan if thev are not suitable for general 


bee 


Fic. 3. [Insertors for radon seed 
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anesthesia on the basis of associated medi- Parker rules? wherever possible. In general, 
cal conditions, such as electrocardiographic the seeds are ordered with an intensity of 
abnormalities, chronic pulmonary disease approximately o.2 millicuries per implant. 
and cirrhosis of the liver which would pre- The total dose in the primary tumor bear- 
sent an undue anesthesia risk, or occasion- g area therefore reaches a minimum dose 
ally because of distant metastases. 

The implantation is designed to deliver 
an additional dose of 2,000 to 3,000 r to the 
primary tumor bearing area with the CARCINOMA OF THE SOFT PALATE 
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of 7.000 rads and a maximum of 8,000 rads. 
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activity of the individual radon seed 1m- Case 1. J.M., a 61 year old male, presented 
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plants determined on the basis of a plan of | with squamous cell carcinoma of the soft palate, 
implantation, which follows Paterson- Stage T3NoMo? ( Fig. 4). Five thousand r: 
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Fic. 4. Case 1. Carcinoma of the soft palate. 


(A4) Before treatment. (5 and C) Radon seed implant. For details see text. (D) After treatment. 
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Fic. s. Case i. Carcinoma of tonsillar area. (£) 
Before treatment. (B and C) Radium needle and 


radon seed implant. For details see text. 


midline tumor dose were delivered in 38 days 
using parallel opposing cobalt 60 te etherapy 
portals, Eleven days following the end of the ex- 
ternal beam therapy, 27 radon seeds of 0.22 
millicuries each were implanted in the soft 


oalate, tonsillar fossae and posterior and an- 
I i 


terior tonsillar pillars. A minimum tumor dose 
of 2,200 r and a maximum tumor dose of 0.7050 
r from the radon seed implant was calculatec 
at 0.5 cm. distance from the implant. 

The patient is free of local disease and meta- 
static lymph nodes 19 months fol owing com- 
pletion of treatment. 


CARCINOMA OF THE PERITONSILLAR AREA 


ASE 11. W.D., a 76 year old male, presented 
with squamous cell carcinoma of the left 
tonsillar fossa, Stage TN gMy, and received 
5,000 rads tumor dose in 32 days at the latera 


margin of the tongue from a single later: 
cobalt 60 portal including the adjacent upper 
neck lymph nodes (Fig. 5). Twelve days follow- 
ing the end of cobalt irradiation, a radon see 
implantation was carried out using 21 radon 
eeds of o.2 millicuries each to the lateral soft 
palate, the tonsillar fossa and the anterior and 
posterior tonsillar pillars. Four radium needles 
were inserted in the adjacent area of the ton gue. 
The dose calculated from the radon seeds gave 
à minimum of 2,100 r and maximum of 2,700 rs 
the radium needles delivered a dose of 2,000 r 
in 57 hours at o.s cm. distance, calculated 
according to Quimby.® 
The patient is free of local and metastatic 
disease 27 months following the end of his 
radiation therapy. 


-ASE HI. H.C., a 68 year old fema €, Was seen 
with trismus due to a squamous cell carcinoma 
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involving the right soft palate, an terior tonsillar 
pillar, palatoglossal sulcus an d the right poste- 
rior mobile tongue and base of the tongue 
(Vig. 6). She was staged T;N; Mo because of 


lymphadenopathy palpated in the right sub- 
mandibular region and in the right mid neck. 
Trismus did not allow an adequate photograph 
at the beginning of treatment which consisted 
of external beam cobalt 6o teletherapy with 
parallel opposing portals for 5,000 rads n 33 
davs to the primary tumor and the upper neck. 
The low neck received :,500 rads given dose 
from a separate anterior portal. Fight days 
later, 20 radon seeds of 0.2 millicuries intensity 
were implanted in the right soft palate, the 
peritonsillar region. and the right retromolar 


* 


trigone. A volume implant using half intensity 
radium needles was carried out in the tongue, 
following Paterson-Parker rules, well as 2 
ingle plane implants of the Iv mph nodes in the 
right submandibular and right cervical areas. 
The dose delivered o.5 cm. from the radon 
seed implant was calculated as between 2,500 
and 3,300 r, the dose to the tongue was 2,000 
r and the dose to the neck nodes was 2,500 r 


Atos cm: 
Phe patient has been free of tumor for 40 


months following her treatment. 


CARCINOMA OF THE POSTERIOR 
PHARYNGEAL WALL 


Case iv. E.B., a 77 vear old male, presented 
with a squamous cell ma, posterior 


pharyngeal wall, with right cervical lymph- 


4 and B) Carcinoma of posterior pharyngeal wall, 
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bic. 7. (C) Lynch suspended laryngoscope. 


using a Lynch suspended laryngoscope (Fig. 
7C), for a dose of 2,300 to 3,200 r. In addition, 


z 
F 


5 full intensity radium needles were inserted in 


the right neck for an additional dose of 2,500 
at 0.5 cm. from a single plane in 48 hours. The 
patient is now 8 months following the end of 
his radiation. therapy, with no evidence of 
residual or recurrent tumor in the posterior 
pharyngeal wall or in the neck lymph nodes. 

He recently developed lung metastases which 
are being treated by chemothe “apy. 


CARCINOMA OF THE BUCCAL MUCOSA 


Although temporary implants using ra- 
dium needles or their substitutes are usu. 
ally preferred in lesions with involvement 
of the buccal mucosa, extension of the 
tumor into the gingival buccal sulcus or 
into the region of the retromolar trigone 
may be more suitable for permanent im- 
plantation because of their difficult ana. 
tomic surfaces, 

Case v. H.P., a ear old male, had a 
quamous cell carcinoma involving the right 
buccal mucosa, upper and lower gingivobuccal 
sulcus, retromolar trigone and the upper gingiva 
with extension to the soft and hard palate, Stage 


and H. Schol Maren, 1973 


TsNoMo (Fig. 8). The patient was initially 
treated with a pair of wedges using cobalt 60 
teletherapy for a dose of 6,000 rads in 45 days. 
Following subsidence of the acute reaction, an 
applicator was built and loaded with 40 mg. of 
"adium in tubes for treatment of the extension 
of the tumor to the hard palate. This delivered 
a dose of 1,500 r at the mucosa in 2 applications 
of 3 hours each. Thereafter, under endotracheal 
general anesthesia, a radon seed implantation 
was carried out using a total of 35 radon seeds 
of o.24 millicuries each to the remaining pri- 
mary tumor bearing area. The relationship of 
this implant to the radium treatment was es. 
tablished by application of the mold with 
dummy sources in the operating room. Also, 4 
halfantensity radium needles were implanted 
in the lateral margin of the tongue. The dose 
delivered from the radon seed implant was cal- 
culated as between 1,800 and 2,300 r, and 1,000 
rin 14 hours were delivered by the radium 
needles at 0.5 cm. distance. A review of the 
radon seed implantation revealed an area of 
poor placement, and after subsidence of the 
acute reaction, an additional 5 sources of 0.2 
millicuries each were inserted under local 
anesthesia in an area of poor mucosal reaction. 
One month later a few suspicious nodules in the 
retromolar trigone were coagulated. 

The patient has been free of local tumor and 
metastatic malignancy in the neck or in distant 
sites for 1 year. 


Case vr. D.K., who presented with a squa- 
mous cell carcinoma of the right upper ginglva, 
extending to the gingival buccal sulcus and 
hard palate, Stage T;N4,M,, is an example of 
the use of radon seeds in an unusual fashion 
(Fig. g). The patient was a male 82 years of 
age, with a poor anesthetic risk. He was initi- 
ally treated with a pair of w edges using cobalt 
6o teletherapy for a dose of s,000 rads in 34 


r 


days. An applicator was then made to fit the 
patient’s right upper gingival buccal sulcus 
and adjacent structures, and 21 radon seeds of 


2.05 millicuries 
0.7 cm. depth. 


plicator, was administered. 

The patient has been free of recurrent or 
residual tumor in the primary tumor bearing 
area, and free of metastatic disease for 24 
months. 
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quired for osteonecrosis of the mandible 
and trismus has been a problem. Neck 
lymph nodes were treated by radical radia- 
tion therapy in 6 patients, § of whom had a 
positive lymph node biopsy. In 3 patients 
the lymph nodes have been controlled for 
12 to 35 months, and in 2 patients residual 
tumor was found during a neck dissection. 

Table 11 summarizes the experience as 
regards control of the primary tumor. The 
occurrence of distant metastasis in patients 
with advanced cervical lymphadenopathy 
and relatively frequent death from inter- 
current disease have been described by 
others in the past.* 

Review of the result of treatment of 
similar lesions at the American Oncologic 
Hospital since 1925 by a number of radia- 
tion therapists revealed that among 4 pa- 
tients treated by megavoltage radiation 
therapy for carcinoma of the buccal mu- 
cosa, 2 had local control for 1 year or more. 
In 6 selected patients treated by peroral 
roentgen ray cone, § had local control, and 
among 6 patients treated by interstitial 
implantation, 4. Fifty-six more patients 
were treated for tumors which were too 
advanced for radical treatment or by ex- 
ternal orthovoltage roentgen therapy only. 

Of 16 patients treated by megavoltage 
radiotherapy for carcinomas of the pos- 
terior pharyngeal wall, 31 per cent had local 
control. Fourteen patients were treated 


Tapie Í 


RADON SEED IMPLANTS 
ONTROL OF PRIMARY LESION BY RADIOTHERAPY 


-12 12-24 over 24 
Months Months Months 
Gingiva (1 patient) 
Buccal mucosa 
(2 patients) 
Soft palate (5 patients) 
Posterior pharyngeal wall 
(4 patients) 
Tonsillar area (9 patients) 
* One patient controlled by coagulation of res 
tumor. 
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Tage H 
LOCAL FAILURE AND CAUSE OF DEATH 


` 


Buccal mucosa i-residt 


al tumor, cot 
(2 patients) 


trolled bv coagulation 


Posterior pharyngeal wall 1-died, 8 months, of inter- 
(4 patients) current disease 
1 died, ro months, of neck 
metastasis 


Tonsillar area 1-died, 1$ months, of 


(9 patients) 


distant metastasis 

t-died, 2 months, of auto- 
mobile accident 

1 refused second implant, 
controlled by radical 
surgery 

j-marginal recurrenc 


surgery 


either for palliation or by orthovoltage 
roentgen therapy only. 

Among 61 patients treated for carcinoma 
of the tonsillar area using supervoltage 
radiotherapy, 43 per cent had local control, 
while among 43 selected patients treated by 
peroral roentgen ray cone, 65 per cent were 
free of tumor at 1 year. An additional 111 
patients were on 
managed using external beam orthovoltage 
roentgen therapy. 


SUMMARY 


The results of treatment of carcinoma of 
the buccal mucosa, gingiva, tonsillar ar 
sing perma- 


of treatment offered an effective means ot 
controlling local tumor. 

For patients with adequate operative 
risk, the combination of external beam 
megavoltage therapy and interstitial im- 
plantations offers a better rate of local tu- 
mor control than external beam radiation 
therapy alone. 

Interstitial gamma-ray therapy may be 
used even when the indications are un- 
usual, and good results may be obtained 
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with a minimum of late changes and undue 
complications. 


H. Gunter Seydel, M.D., M.S. 
Department of Radiation Therapy 
American Oncologic Hospital 


m $ . 4- 
Central and Shelmire Avenues 


Philadelphia, Pennsylvania 19111 
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HE physical characteristics of the 
megavoltage electron beam are TL) 
relatively high surface dose (caleulated to 
be from 83 to 9o per cent for energies from 
6 to 12 mev. and more than go per cent for 
15 and 18 mev.); (2) steep build up to 
maximum dose; (3) sharp fall-off in dose 
after 8o per cent dose level; and (4) selec- 
tion of depth of tissue included in the high 
dose zone bv varying the energy. These 
characteristics permit ideal irradiation of 
the cervical lymphatics in à multiplicity 
of clinical situations. 

The most common clinical situations are: 

1. Irradiation of one entire neck as the 
sole modalitv of elective treatment 

>. Irradiation of one entire neck after 
radical neck dissection 

a. as elective treatment 
b. for recurrent disease 

3. Irradiation of the spinal accessory 
chain of lymph nodes 

4. Irradiation of extensions of surgical 
scars which cannot be included in the 
treatment field easily when postoperative 
treatment is given with the photon beam 

c. Additional local dosage (" boost" ther- 
apy) after photon irradiation of residual 


^" 


masses or areas of high risk of infestation. 


IRRADIATION OF ONE ENTIRE l 


NO NECK DISSECTION 


Elective treatment to the whole neck, 
with or without later neck dissection, 1s 
given with the electron beam when there 1s 
a high risk of lymphatic infestation which 
is limited to one side. This may be seen in 


the lateralized lesions of skin cancer, major 
salivary gland tumors, and squamous cell 


TAPLEY, M.D., and GILBERT H. FLETCHER, M.D. 


HOUSTON, TEXAS 


carcinomas of the buccal mucosa 
gingiva. Treatment may be given to t 
neck in conjunction with treatment 
primary lesion or the site of the primary 
lesion if excision has been done. For ex- 
ample, after removal of a m alignant tumor 
of the parotid gland, if there 1s known or 
suspected residual disease and if the tumor 
is of high grade malignancy, the parotid 
area is irradiated. with combined photon 
and electron beams and the entire 1psil 
teral neck is treated with the g or 12 mev. 
electron beam (Fig. 1). 

With a clinically negative neck the 


~ 


dose is 5,000 rads 1n 4 weeks or 5,50 


in 43 weeks; this provides a dose t 
Ivmphatics in the range of 4,500 to §, 
‘ads. Similar treatment may be provides 
for an oral cavity lesion with a clinically 
suspicious lymph node. A planned radical 
neck dissection is done after the radiation 
therapy is completed. A serie of reviews 
of patients with cancers of the upper 
respiratory and digestive passages treated 
at the M. D. Anderson Hospital has dem- 
onstrated that 4,500 rads | ks 
6,000 rads in 6 weeks effe 
the appearance of nodal 
clinically negative neck. 


AFTER NECK DISSECTION 


In the operated neck, the treatment 
feld must include all extensions of the 


surgical scar. This can present dificult 
particularly when the an terior limb of 
neck incision extends directly 

thyroid cartilage. It is then necessary 
the larynx to remain in the field v 


shielding until at least 4,500 rads hz 


E 


* Presented at the Fifty-fourth Annual Meeting of the American Radium Society, in Joint Session with the James Ewing 


the Society of Head and Neck Surgeons, Boca Raton, Florida, | 


fay 14-19, 1992. 


From the M. D. Anderson Hospital and Tumor Institute, Houston, Texas. 
This investigation was supported bv Public Health Service Research Grant No. CAo6294 from the National Cance 
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orah duV. Tapley and Gilbert H. Fletcher 


37 year old male was referred to 

Anderson Hospital for radiation thera py in Feb- 
ruary 1972 after a total parotidectomy for high 
grade mucoepidermoid carcinoma of the left 
parotid gland, Sacrifice of the 7th nerve was neces. 
sary since the tumor was wrapped around it. Be. 
cause of nerve involvement and the relatively 
undifferentiated tumor, radiation therapy was 
recommended for the parotid bed area and for the 
entire ipsilateral neck. 

The parotid area was treated with a single left 
lateral 10X8 cm. portal, using 18 mev. electron 
and photon beams in a 1:1 ratio of given doses. In 
5 weeks, the patient received 5,000 rads at a 
depth of $ cm. to the large field and an additional 
500 rads with the photon beam th rough a small 
held limited to the base of the skull. The entire 
neck was treated with 11 mev. electrons to a given 
dose of 5,000 rads in 4 weeks. The neck field was 
defined with a lead cut-out. The patient developed 
mild hoarseness and had marked throat soreness 
when the given dose to the neck had reached 3,750 
rads in 3 weeks. There was minimal ipsilateral 
laryngeal edema and exudate along the lateral 
pharyngeal wall, 

Electrons of 11 mev. had been selected because 
of the thickness of the soft tissues in the neck, 
since there had not been a neck dissection. The re- 
sulting depth dose produced intense mucosal 
reactions. The electron energy was decreased to g 
mev. for the remainder of the treatment and the 
severity of the mucosal reaction subsided. 

The patient is shown in treatment position with 
the treatment fields defined for the parotid bed 
area and for the entire neck. The surgical scar can 
be seen in the pre-auricular area and extends from 
the subdigastric area upward behind the ear. 
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given. If possible, 6 mev. is used which 
will limit the dose to the ipsilateral laryn- 
geal structures. If the scar crosses the mid. 
line into the opposite neck and if there is 
high risk of contamination of this portion 
of the surgical wound, a sma appositiona 
field is used to cover this scar. The same 
treatment technique can be used for the 
patient who has had bilateral radic: neck 
dissection. Every effort must be made to 
shield the larvnx throughout. treatment 
since the patient probably already wil 
have some edema of the arvtenolds from 
the surgery, 

Elective Treatment. The indications for 
treatment of the whole neck after radic; 
neck dissection are: (1) many positive 
lymph nodes in the surgical specimen; (2) 
total replacement of a ymph node bv 
tumor or rupture of a cystic lymph node; 
(3) tumor found in connective tissue; and 
4) tumor found in the perineural lympha. 
tics. 

Healing must be complete before ir. 
radiation is started, usua y 14 to 21 days 
after surgery. If the flaps are very thin, 
the entire neck may be treated at 6 mev.; 
with thicker flaps 9 mev. is necessary 
2). When there are arge, partially 
or fixed lymph nodes which have been 
removed from the upper neck or if the in. 
volved lymph nodes were attached to the 
periosteum of the mandible, the neck field 
is divided with the upper neck being treatec 
at 9 to I5 mev. and the lower neck oemng 
treated at 6 mev. (Fig, 3). The larynx is 
included in the lower portion of the field 
and is irradiated with the lower mev. 
which sharply diminishes the dose to the 
contralateral laryngeal structures. The 
given dose will be £,00o rads in 4 weeks or 
6,000 rads in s weeks except in patients 
with extensive fixed lymph nodes who re- 
quire a boost field to the area, An additional 
1,900 to 1,500 rads may be given through a 
sharplv reduced field. 

Recurrent Disease. Treatment may be 
given with the electron beam for recurrent 
disease. Recurrent disease may present as 
small cutaneous nodules or as an in- 
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ültrative mass and usually is located close 
neck dissection scar. With recurrent 
be higher, 


This 64 vear old male was first seen at 
M. D. Anderson Hospital in June 1966 witi 
history of having had a 
in July 1964 for carcinoma of the 
March 1966, the lip lesion recurred. 
tion, as well as the recurrence on the lip, the 
tient had a mass overlying the left menta 
amen. The recurrent lip lesion was resected and 
left radical neck dissection done. The pathol: 
| | report described squamous cell carcinoma, G 
Fic. 2. This 62 year old male was first seen at the n. In the neck, 6 of £1 lymph nodes conta 
M. D. Anderson Hospital in April 1964 with a scar tumor deposits and tumor was found in the 
12 cm. long in the right cervical region from re- nective tissue 
moval of an enlarged lymph node, reported to be The patient received postoperative irradiat 
undifferentiated carcinoma. There was the sug- to the entire neck with the electron beam. T 
gestion of a mass in the lower jugular area. No upper portion of the field overlying the mandible 
primary lesion could be found after extensive (measuring 6 X 10 em.) was treated to a given de 
search and multiple mucosal biopsies. of f.s00 rads in s} weeks with 15 ae. “Lhe de 


On May 5, 1964, a right radical neck dissection mainder of the neck, including the mastoid ti 
was done. Metastatic unclassified carcinoma was was treated with 9 mev. to 6 
found in 2 of 9 subdigastric lymph nodes and in t weeks. 


connective tissue in the subdigastric region. The patient showed no evic 


2 i : 3 "C GIC 
tumor was found in the middle or lower jugular June 1971. The irradiated tissue 
lymph nodes. In 5 weeks, the entire dissec ted neck lition, soft and pliable on palpation, 
trons plus 1,000 rads given dose with 9 mev. elec- 


trons. Fhe patient showed no evidence of disease usua y 6,000 rads in 4 weeks to is 

in September 1971. The tissues were im excellent — - 004 7.) REM E: S Gas a 
Pom l 20 HMM : pa In vo ved neck with 1,000 to 1,8900 t AGS 

condition 74 years after surgery and radiation = i) : 

therapy. (Courtesy: Current Problems in Radiol- added dose to the site of recurrence throug 


ogy a reduced field. With a planned high dose, 


Be a 





Se 
Res 
AU AS a S S y x LA id 
UR VOR à noon ou m 
Mi UURU PEU s SES MDC Berne : $ 
ERNE DE SIC f UY 
EU reso Neen ef po ADE 


SR RDN 





REA, 





year old male, first seen at the V 








cancers of the face treated ] 
several v 











the left upper ne 
ficial lobe of the parotid. A partial parotidectom y 
was pertormed, but no attempt was made 
the entire tumor. The tumor was reported to be 








poorly differentiated squamous cell carcinoma 


T 





. When the patient was seen for radiothe "apy, 
there was a firm mass anterior to the ear and in- 
duration in the upper neck. 

Treatment was given to the parotid area with 
combined 18 mev. photon and electron beams. In 
6 wecks, the dose was 6,000 rads at 5 cm. depth. 
Fhe entire neck was treated with the 9 mev, elec- 
tron beam, giving 6,000 rads in 5 weeks. In Nov- 
ember 1971, 68 months later, the patient was well 
and the irradiated tissues were in excellent condi- 
tion. 

The patient is shown 61 
tially normal appearing tis 














ears later with essen. 
sues, except for some 
scarring at the site of the radium treatment for a 
previous skin cancer in the left cheek. 
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it is essential to shield the larynx when 
4,500 rads has been given. If the recurrent 
disease is in the vicinity of the aryngea 


tructures, a lucite block 1 or 2 em. thick 








can be placed over the larynx to decrease 
the depth dose. If the recurrent mass js 





D. 
Anderson Hospital in 1966, had a history of skin 
; dy excision and radium 
years previously. He developed a mags in 
ck which extended into the super- 





to resect 





with extensive invasion of the perineural lymphat- 


thick, 12 to t6 mev. electrons 
necessary, 

Complications. With electron beam ir- 
radiation to the whole neck, the acute re- 
action is a brisk erythema followed oy dry 
desquamation. When the given dose is 
more than 5,500 rads in 43 weeks, patches 
of moist desquamation usu: ly are seen in 
the high dose areas, but hea Ing occurs in 
7 to 10 days, Moderate pharyngeal muco- 
sitis usually occurs, producing some dis- 
comfort on swallowing. An occasional pa- 
tient will develop hoarseness due to an 
undesirably high dose to the laryngeal 
structures when shielding cannot be used. 
The reaction in the larynx is almost a avs 
minimal and edema of the aryngeal struc- 
tures is limited to the ipsilateral side. In 
thé unoperated neck, fibrosis does not de. 
velop and skin changes are minimal (Fig. 
4). In the operated neck, there mav be 
minimal to moderate subcutaneous fibrosis, 
but significant fibrosis has been infre. 
quent. It has been seen only in patients 
who have had a radical neck dissection 
with very thin skin flaps and with a 
trifurcate incision. Telangiectasias m ay oc- 
cur but are infrequent unless the given 
dose has exceeded 6,000 rads. 
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RESULTS OF IRRADIATION AFTER 
RADICAL NECK DISSECTION 








m 





seventy-five patients have received elec. 
tron beam treatment to one entire nec A 
and to both necks in 6 patients, from lay 
1963 through December 1969. Treatment 
has been given electively after radical neck 
dissection has been performed for extensive 
neck disease or for recurrent disease in the 
neck occurring 2 to 26 months after radical 
neck dissection. Freedom from recurrence 
of disease has been achieved most often in 
those patients without gross disease who 
lave been treated electivelv. Table 1 shows 
that 11 of 31 patients receiving elective 
irradiation. after neck dissection are alive 
with no evidence of disease up to 8 years 
after treatment and that 9 patients have 
died from intercurrent disease or distant 
metastases, free of disease above the clav. 
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Electron Beam Therapy in Head and Neck Cancers 


Tapie I 
RESULTS OF ELECTRON BEAM TREATMENT 
CERVICAL LYMPHATICS 


(May 1965-December 1969; reviewed April 197 


?lective Treatment After | Treatment tor Re 


Radical Neck D 


Alive and No Recurrence 
of Neck Disease 


4 A 
^4 died from DMY » died from DM * 
Above the Clavicle g died from intercurrent disease | 


< 


11 | 5 
Dead with Recurrence of s outside field 4 within field 
Neck Disease : 6 within field | 4 within outside 


6 died with DM? adied with DM? 


* One patient developed à recurrence within the field which was removed by cryosurgery, with no further recurrence. 


t DM distant metastasis. 


« 


icle. Of 16 patients receiving treatment for 
recurrent neck disease, only 1 patient has 
remained alive free of local or generalized 
disease. More than half the patients have 


given dose. After 4,500 rads tumor 
mary treatment portals were red iced 
the spinal cord. The 6 mev. electron beam was used 


or cervical lymph node 


Approximately 6 weeks after com 
irradiation, simultaneous modifed xlateral 
dissections were done with excision of the scar 


- i 


the right neck. The sternocleidom astoul and anter- 
ior jugular vein were not removed. OF 
nodes recovered from the right neck, 
necrotic tissue with peripheral fibrosis 
cholesterol slits consistent with degenerative can- 
Fie. 5. This 70 year old man was seen in March 1970 er. E T4 les recovered from the let 

with a recent biopsy scar in the right subdigastric 

area surrounded by induration. There was a 2.5 

cm. node in the left midjugular area. The posterior s 

aspect of the suprahyord epiglottis was thickened umor was identified in any of these specimens 

and distorted and biopsy showed squamous cell The patient was seen in March 1972 with no 

carcinoma. The lymph node histology was poorly dence of disease. 

differentiated squamous cell carcinoma. The The patient is shown after the up] 

patient’s disease was staged T Non. been moved forward to exclude the spina 

From April 2, 1970 to May 20, 1970 the primary the posterior strip field has beet 
lesion received 6,600 rads with parallel opposing tron beam treatment. (Reproduced 
Cot! fields and the lower necks received 5,000 rads G. H., Textbook of Radiotheraps ©) 
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dissection. In 204 patients who did not re. 
ceive preoperative irradiation , & cervical 
recurrence rate of 54 per cent was found in 
the radically dissected neck of those pa- 
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bic. 6. This 68 year old male was admitted in Tune 
1971 with a history of rapidly enlarging upper 
neck lymph nodes. The patient had multiple semi- 
fixed lymph nodes in the posterior cervi cal, subdi- 
gastric and midjugular regions, and a mass in the 
parotid gland. A complete parotidectomy with 
sacrifice of the 7th nerve and a left radical neck 
dissection were done. 'The pathology diagnosis was 
high grade mucoepidermoid carcinoma with in. 
festation of 25 of 26 cervical lymph nodes. Car- 
cinoma had invaded the connective tissue and 
muscle. 

Postoperative treatment was given to the 
parotid bed and upper neck with parallel opposed 
Co portals with a 2:1 loading favoring the left. 
The midline tumor dose was 6,000 rads in 7 weeks 
at a weekly tumor dose of 850 rads. The area of 
scar in the left posterior neck received 5,280 rads 


- 
* 


at I cm. depth and was given 800 rads with 6 mev. 
electrons to increase the dose to 6,000 rads. The 
right spinal accessory chain required 620 rads 
with the 6 mev. electron beam for a total dose of 
5,000 rads at 1 cm. Within a few months the pa- 
tient had evidence of extensive disease throughout 
the deeper structures of the neck and distant 
metastases. 

The treatment fields on the left are shown. The 
upper posterior rectangular field is the posterior 
strip which is being treated with the electron 
beam. It covers the mastoid tip and extends down 


to the superior margin of the lower anterior Cer- 
vical Co® field. 


had recurrence of disease both within and 
adjacent to the treated neck even though 
higher doses had been given, and the areas 
of recurrent disease had been boosted to 
7,000 or 8,000 rads. 

Strong? reported on a controlled studv of 


preoperative irradiation and radical neck 


iG. 7. This $2 year old male was admitted in April 
1970 with a 1.2 cm. slightly raised and ulcerated 
area on the right side of the undersurface of the 
tongue with good oral mobility. The clinical stag- 
ing was TiN,. The patient gave a history of numer- 
ous attacks of sialadenitis in the submaxillary 
glands. 

In April 1970, the tongue lesion was widelv ex- 
cised and primary closure was done, Six months 
later sudden swelling dev eloped over the left sub. 
maxillary gland which regressed with antibiotics 
and probing the submaxillary duct. One month 
later the gland again became enlarged and tender. 
After adequate treatment with antibiotics, the 
gland was removed. There was an acute and sub- 
acute chronic sialadenitis with a small focus of 
squamous carcinoma in a lymph node overlying 
the gland. 

Because the metastasis had appeared in the con. 
tralateral side, there was significant risk of new 
disease in the ipsilateral neck and 5,500 rads were 
given to the upper necks through parallel opposing 
portals and $,0co rads in 5 weeks were given to the 
lower necks. A boost of 1,000 rads was given to the 
area of the scar in the left submental region 
through an appositional 7X 12 cm. field with 9 
mev. electrons. The patient shows no evidence of 
disease 2 vears later. 

The patient is shown with the head turned to 
demonstrate the electron beam appositional portal 
which is only slightlv smaller than the left upper 
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tients who had positive lymph nodes. The lymph nodes are positive or when tumor 
recurrence rate was 71 per cent In patients found in connective tissue. 

with lymph nodes positive at multiple 
levels. It is for the purpose of preventing 
this anticipated high rate of recurrence 
after neck dissection that radiation ther- Irradiation of the spinal accessory chain 
apy, done ideally with the electron beam nodes is indicated in a variety of situations. 


for the single neck, is given when many If the primary lesion is treated with paral- 


~. 


TREATMENT TO SPINAL ACC ESSORY 
CHAIN LYMPH NODES 
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Fic. 8. (4 and B) This 43 year old female was first seen in July 1970 with a 2 cm. squamous 
with spindle component of the base of the tongue and with involved bilateral neck iv mph nodes. in the | 
right neck there was a subdigastric lymph node m sasuring 2.5 X 3 cm. and also a lymph node | 
chain which measured 1X 1.« cm. There were 2 jugular lymph nodes in the left neck, the largest meas. 
22cm. at the level of the hyoid bone, 

From July 20, 1970 to September 22, 19 is were given to the 
midline of the base of the tongue and upper ne | 
dose the fields were moved forward to exclude the spinal cord. | 2 
given to the primary lesion with a left lateral 18 mev. photon beam. The right 
rads given dose and the left lower neck received 6,000 rads given dose with an anterior Co® field. In the 


t 


second treatment week, because the night subdigastric lymph node was incre: sing in size, the 12 mev. elec- 
tron beam was used to treat a 4X6 cm. feld-within-a-feld, 250 rads twice each week, to 2,000 ri 
dose. When the Co” portals were moved off the spinal cord, at 4,500 rads tumor dose, 9 mev. electron 
posterior strips were used to treat both spinal accessory chains to $,500 rads at 1 cm. depth. The 2 palpable 
jugular lymph nodes in the left neck received 6 mev. electron beam boosts of 800 rads given dose through | 
cm. circular and 3X4 em. fields. 

At the completion of treatment, the disease in the base of the tongue and in the necks had disappeared. 
'The patient showed no evidence of disease in April 1972. 

(4) In the upper right neck feld a circle about 4 cm. in diameter outlines the growin 
node. An appositional 12 mev. electron beam field was used to treat it twice a week. (3) Th 
in the last week of treatment. The upper field covering the angle of the mandible is the boost photon bean 
Geld for the primary. The circle in the midneck and the small rectangles in the lower neck are the boost 6 
mev. electron beam fields for the cervical 1 mph nodes. (Reproduced from: Pletcher, G. H., Textbook af 


Radiotherapy.*) 
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hic. 9. This 57 year old female was seen in l'ebruary 
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el opposing fields with a 1:1 loading, the 
fields are extended back over the chains 
until the midline tumor dose reaches 4,500 
rads. To exclude the spinal cord from fur- 
ther irradiation, the primary fields are 


the dose at 1 cm. depth to at least 5,000 
rads (Fig. 5), When parallel opposing fields 
with a 2:1 loading are being used to treat 
the primary lesion, a posterior strip on the 
contralateral side may be treated entirely 
by the g mev. electron beam and by the 
exit dose of the ipsilateral field which ex. 
tends back over the spinal cord. 


IRRADIATION OF 





CAR EXTENSIO!? 





Posterior extensions of scars can be 
covered by electron beam strips concomi- 
1971 with squamous cell carcinoma, Grade m1, of tant with photon beam treatment or às a 
he left tonsillar fossa. With a large fixed lymp FE bus X eB IAEA s — E eee nee 
the left tonsillar fossa. With a large fixed lymph boost when Co® helds are moved forward 
node at the angle of the jaw, measuring 7X6 cm. Fil ino IE Aa 
and several other smaller, questionably positive Of the spinal cord (Fig. k ). “Sually 6 mev 
lymph nodes along the jugular chain, the staging electrons can be used. The given dose is 
was T:N; 5,000 rads in 4 weeks, if this is to be the 
rom February 9, 1971 to April 2, 1971, with ọn] y treatment to the scar extensions. 





^ 











Cx pi 
parallel opposed Cot? fields, the patient received a 


midline dose of 6,200 rads given at the rate of 8 £O 
rads tumor dose per week. The large left lateral TM : ; 
portal received a given dose of 5,000 rads. The After the areas of the prim ary and both 
lower necks were treated with a split field, sooo necks have received 5,000 rads with Co®, 


rads given dose in 5 weeks to the right neck and the e ectron beam is used at varving ener. 
6,000 rads to the left neck. An additional 1,1 50 


gies to increase the dose to the invo ved 
rads with the 22 mev. photon beam were given to p 


BOOST 


i . rye "E | xdes 1 he 1eChk OF fO areas c 1g 
the primary through a reduced field. The total ymph nodes i th neck nod In as of high 
tumor dose to the tonsillar fossa lesion (4 cm. risk of infestation without increasing the 
depth) was 7,500 rads in 84 weeks. It had been dose significantly to the deeper structures 
decided in consultation with the head and neck such as the pharynx, larvnx, or spinal cord. 


surgeon that the subdigastric lymph node would The additional dosage mav he 1.000 to 
loosen enough for a partial neck dissection if a | vivan PAM 2 ES E vi pes is 


minimum tumor dose of 6,000 rads was given to 25500 rads : "E 

the whole lymph node. The posterior aspect of the through a field limited to the area of re- 
fixed lymph node received an additional 1750 

rads with the 15 mev. electron beam. The right 














P. 


posterior neck received 2,476 rads given dose with — whee, du exunee 0M 


the 6 mev. electron beam to bring the dose at 1 cm. 
depth to 5,100 rads, 





On May 3, 1971, the patient had resection of the recognizable neoplastic squamous cells. There was 
residual tumor mass in the left neck, and a super- hyperplastic disorganization sufficient to suggest 
ficial parotidectomy. A modified left upper neck that the cells were no longer viable. The patient 


dissection was done. The mass extended along the show 
internal jugular vein into the retropharyngeal 
space up to the base of the skull, and to the deep 
lobe of the parotid. The recovery was essential! y field placed over the posterior aspect of the bulging 
unremarkable. The bulk of the mass was com. upper neck lymph node. (Reproduced from Flet- 
pletely acellular, with a few scattered islands of cher, G. H., Textbook of KRadiotherapy.*) 





d no evidence of disease in January 1972. 
The patient is shown toward the end of the 
course of therapy with the boost electron beam 
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sidual lymphadenopathy or induration 
(Fig. 7). The electron beam is also used to 
treat a field-within-a-field, if a lymph node 
continues to enlarge under treatment (Fig. 
8, Æ and B). The electron beam field is care- 
fully limited to the palpable mass, giving 
250 rads twice a week using g or 12 mev. to 
a total dose of 1,500 to 2,000 rads. The con- 
comitant additional treatment repiaces the 
boost usually given at the end of treatment. 
An electron beam boost may be given to 
areas of extensive lymph node invoivement 
and a partial or radical neck dissection 
planned (Fig. 9). 


The electron beam, with energies of 6 to 
12 mev., is useful for irradiation of portions 
of the neck or of the whole neck for a wide 
variety of clinical situations. 

In many of these situations 1t provides 


an easy and elegant way to de iver irradia- 
tion with minimal dosage to the deeper 
structures. 


Norah duV. Tapley, M.D. 

University of Texas 

M. D. Anderson Hospital and Tumor Institute 
Houston, Texas 77024 
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24 years ago, we presented a 
etore the American Radium 


paper! 
Society dealing with the treatment of ad- 





vanced cancer of the ear. Thirty-five pa- 
tients were selected as suitable for study 
and 18 (51.4 per cent) remained well for 3 
to 7 years. The patients selected were 
treated from 1939 to 1947, at which time 
we were using combinations of electro- 
surgery and low intensity radium needle 
implants, or an orthovoltage series of X-ray 
treatments given daily except Sunday, 
until a total of 3,600 r (air) was adminis- 
tered in 13 day 
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In this paper we are presenting evidence 
supporting our present belief that the re- 
moval of the invaded portion of the ear 
with electrosurgery plus the implantation 
of low intensity radium needles in a ayer 
beneath all of the original tumor for a 


period of 7 days, delivering point doses 





varying from 6,000 to 12,000 gamma r, 
produces the best results? except in the rare 
cases in which the carcinoma has invaded 
the mastoid and the surrounding bone. 
When this occurs the entire invaded area 
first receives the series of x-ray treatments 
described above, using a primary filter in- 
creased through the years from o.¢ mm. of 


copper to 0.4 mm. of tin and voltages in- 
creased from 200 kv. to 260 kv. 

At the end of 6 weeks the patient is much 
improved but the bone structures are stil 
involved and the remaining. malignant 
tumor 1s carefully destroyed with electro. 
coagulation, using a general anesthetic. 
Following this procedure most of the dead 
tissue is cut away with curved scissors and 
suspicious areas in the bone are again coag- 
ulated. Daily boric acid ointment dressings 








* Presented at the Seventy-third Annual Meeting 
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per cent of the entire group of 39 favorable 
cases treated. 


tients followed from 1 to to \ 


g of the American Roentgen Ray 








, M.D., F.A.C.R. 


are started and the patient is disc larged. 
The dead tissue slow y sloughs away 
leaving a white scar and the patient returns 
at intervals for the removal of plaques of 
dead bone, if they are still present. Com- 
piete healing requires from 6 to 8 months, 
The progress of such a patient treate 
years ago is shown in Figure t, A-F, 
The cases reported in our first article in 
1948 all had biopsies indicating that the 
ear tumors were basal cell or squamous cel 

















carcinomas or combinations thereof. The 
cure rates were somewhat misleading in 
that 18 (51.4 per cent) picked from a se. 
ected group of 35 were alive with no visible 
evidence of cancer at 3 to 7 vears, but not 
necessarily well. 

The selection of a survival time that 
indicates a true cure now poses a difficult 
problem. Certainly a 5 vear survival no 
onger can be accepted as a positive cure, 
although many such cases remained cancer- 
free during their lifetimes. After studving 
our material carefully we decided to accept 
12 year survivals without recurrences as 
cures in our new group of 39 patients with 
positive biopsies properlv treated from 
1947 to 1958, 

Table 1 lists 14 of these patients ving 
and well for 12 or more vears after treat- 
ment with no evidence of cancer of the ear. 
Two of them dying at 12 and 1 § years may 
possibly not have died of cancer of the Par, 
but they are excluded so that a cure-rate of 
12 (85 per cent) is accepted as correct for 


those followed for 12 or more years. orf 20.4 


Ü 
























+ 


The outcomes of the remaining 25 pa- 
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thought to have a good prognosis, are tabu- 
lated in Table u. Many of these people 
were old and 14 of them died of intercurrent 
diseases with no evidence of cancer of the 
ear from I to 7 years after treatment. An- 
other man who obtained an excellent result 
(Fig. 4, 44-D) was killed in an automobile 
accident at 6 vears, and 7 patients obtain- 
ing good results were completely lost to 
follow-up. This does not mean that they are 
necessarily dead because many patients 
coming long distances from small towns do 
not return or answer letters so long as they 
believe that thev are well. This leaves only 
3 known failures dead of recurrent cancer 
of the ear at 10, § and 3 years after treat- 
ment. Although we feel fairly certain that 
our actual cure-rate should be placed some- 
where near 80 per cent, we have no way of 
establishing this figure mathematically and 
must allow it to stand at 30.7 per cent, if 
we accept only 12 vear survivals as cures 

'Thus far we have omitted the 23 cases 
listed in Table i treated from 1940 to 
1958 and considered incurable at the time 
of admission. None of them was cured and 
they are not included in the statistic: | ma- 
terial used thus far. Sixteen of these pa- 
tients had received large doses of irradia- 
tion before being admitted to our clinic and 
all experienced radiotherapists know that 
the addition of more radiation to an area in 
which radiation fibrosis and infection and 
cartilage necrosis has been produced may 


Tape I 


I4PATIENTS WITH ADVANCED CANCER OF EAR TREATED 
SUCCESSFULLY WITH ELECTROSURGERY, LOW 
INTENSITY RADIUM NEEDLES AND 
ORTHOVOLTAGE 


(1947 to 1958) 


3 “3 
patient lost at 16 years with no cancer of ear 
patients dead of intercurrent diseases at 20, T$, 
15,14, 13) 15 ad 12 years 
patient died of cancer of the skull at 15 years 
patient died of pulmonary metastases of unknown 
origin at 12 years 
Twelve cases well 12 to 25 years. 


Cure rate 35 per cent. 


patients living and well 25, 23, 22 and 14 years 
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Tape H 


'ASES WITH ADVANCED CANCER OF EAR TREAT 
NOT KNOWN TO BE WELL I2 OR MORE YEARS 
(1947 to Ig 

cases with cancer of ear well-—died of intercur- 
rent diseases 
gaty years, 3 at 6 years, 1 at 4 years, 2 at 
vears, 4 at 2 years, 1 at I vear and 1 
wreck at 6 vears 

cases died of recurrent cancer at IO years, § 
vears, and 3 vears 


= cases good primary results-—lost to follow-up 


E 


Good primary results in 22 of 25 5$ per cent, 


worsen the complications without destros- 
ing the malignant tissue. When the damage 
is not too extensive radical surgery or elec- 
trocoagulation done thoroughly offers some 
hope of success but none of our 23 cases was 
cured and their only hope lay in the early 
adoption of an efficient irradiation tech- 
nique combined with some type of 'adical 
surgery (electrosurgery in our Clinic) as 


the first treatment administered. 


REPORT OF CASES 


Case 1, M.P. (Age 50 years.) In 1944 a tumor 
was observed growing in the external auditory 


M 
, 


canal of the left ear. Two otologists practicing 
in Chicago were consulted. Neither of them 
considered the condition serious and simple 
local treatment was prescribed with no bene 
ficial effect. 

When the tumor extended through the 
ternal meatus to involve the skin, 2 dermatolo- 
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gists were consulted. One advised injections of 
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cod liver oil, while the other administered 
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23 CASES WITH ADVANCED CANCER OF EAR 
SSFULLY TREATED 
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940 to 19 
Much irradiation elsewhere before admis- 
sion 
Treated with orthovoltage alone 
Over irradiation 
Inadequate treatment 
Unsuccessful radical surgery 
Pulmonary metastases of unknown origin 
Not cured, 23 of 23 patients. 
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Grenz ray treatments for 8 weeks, neither of 
which was beneficial. 

Next he consulted a Chinese doctor who 
treated him for a swelling over the left mastoid 
which revealed squamous cell carcinoma, 
Grade 1. During the next 6 months a series of 
"serum" injections was given, while the tumor 
continued to grow. 

In 1948 he went to the Sloan-Kettering In- 
stitute in New York where 2 surgeons, whose 
names are unfamiliar to us, advised radical 
surgery. He was not satisfied with what he was 
told and returned to Chicago and went to the 
Michael Reese Hospital, where he was referred 
to the Department of Radiology. 

The radiotherapist advised a series of x-ray 
treatments, but would not promise him a cure. 
The tumor was growing rapidly in all directions 
in the skin surrounding the ear and in June, 
1948, he was admitted to the Holy Cross Hos- 
pital where he received a course of "chemo- 
trypsin" treatments, without improvement. 
Pain became severe and the partially necrotic 
auricle of the ear was removed by a surgeon. 

The patient's wife then learned that a Chi- 
cago Tumor Clinic had been set up under the 
directorship of Dr. Max Cutler, whom we had 
met at the Memorial Hospital in New York. 
Before taking him there she visited the hospital 
library and asked to be allowed to see the latest 
article dealing with the treatment of cancer of 
the ear included in the medical literature. It so 
happened that she was shown our well illus- 
trated article titled “The Treatment of Ad- 
vanced Cancer of the Ear” published in Decem- 
ber, 1948. She immediately called us by tele- 
phone and asked us to see her husband. At our 
suggestion she had Dr. Cutler see him and was 
advised against bringing him to Dallas. How- 
ever, they appeared in our waiting room the 
next morning. 

At admission on April 24, 1949 he did not 
look well because of a mental depression, lack of 
food and heavy sedation. A large oval mass of 
growing tumor with elevated edges was cen- 
tered over the original location of the ear and 
measured about 15.0 cm. in its longest diame- 
ter (Fig. 1). A left facial paralysis caused a 
downward rotation of the lower lip. Roentgeno- 
grams showed a complete destruction of the left 
mastoid and the outer surface, and part of the 
inner surface, of the skull just below the middle 
ear. When the gauze dressing was changed it 
was soaked with purulent fluid. 

Beginning on April 25, 1949 he received a 
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daily dose of 300 r (air) until a total of 12 doses 
(3,600 r) was given toa 15X15 cm. port, includ- 


- «^ 


ing all of the tumor, in 13 days. The treatment 
, m 


r 
+t 


factors were 200 kv., a filter of o. mm. Cu and 
1.0mm. Al, and a target skin distance of so cm. 
At 3 weeks his pain was relieved and he could 
open his mouth one-half inch, which he could 
not do at admission, apparently because of in- 
vasion of the temporomandibular joint. 

At 6 weeks the tumor had shown marked re- 
gression, particularly about its outer elevated 
edges, but patches of necrosis and tumor tissue 
could be seen in the midportion of the lesion in- 
dicating that active tumor was still present. 

He was then given a general anesthetic and a 
careful electrocoagulation was done in an effort 
to destroy all of the abnormal tissue. The active 
electrode was a heavy darning needle clamped 
in an insulated handle and it was inserted into 
points located about 1 cm. apart in the abnor- 
mal tissue. At each insertion the current was 
turned on with a foot switch until the surround- 
ing tissue assumed a grayish color, and in most 
locations the needle was inserted until it 
reached bone. All of the coagulated tissue was 
then cut away with a pair of sharp, curved scis- 
sors and residual suspicious tissue was again 
destroyed. Bleeding vessels were touched with 
the coagulation needle and partially destroyed 
fragments of bone were removed with rongeur 
forceps. 

On the following day he felt well and was al- 
lowed to return to Chicago where his wife was 
to apply boric acid ointment dressings daily. He 
agreed to return in 6 weeks for a check-up 
examination, but we only received a letter 
stating that he was well. 

This state of affairs continued until 1 year 
and 4 months after his first visit, when he re- 
turned because of discharge and pain in the 
center of the healed wound where fluid was 
seen coming from the edge of a plaque of par- 
tially burned bone. He was referred to a good 
surgeon who removed the infected plaque along 
with others. No cancer was found and he was 
discharged. 

After much persuasion he visited us again 7 
years after his first visit. The wound was 
smoothly healed except for a tiny opening in 
the upper portion from which a clear discharge 
soiled the dressing each day. He was able to eat 
without difficulty and the detormity of the 
lower lip was much improved. At the end of 17 
years we induced him to visit us again at 
which time the small opening in the scar was 
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still present but the position of the lower lip 
was much improved. 

In April, 1972, 23 years after his first treat- 
ment he stated that he felt well at the age of 73 
and worked every day in his business just as he 
did before he was disabled by the cancer of the 
left ear. He wore a gauze flat over the scar in the 
treated area and was no longer concerned about 
the appearance of the scar. 

In July his wife called by telephone and 
stated that he was acutely ill in the Michael 
Reese Hospital and asked for suggestions rela- 
tive to his care. She was asked to have his doc- 
tor send us a review of his symptoms and the 
diagnosis. This seemed so reasonable that we 
did not get the doctor’s name. However, the 
doctor did not communicate with us and a let- 
ter from his wife, received on September 3rd, in- 
dicated that the patient died in the hospital on 
August 31st. Two more letters to her have re- 
mained unanswered. His rapid downhill course 
suggests that he did not die from recurrent can- 
cer of the ear. 

After writing many letters and enlisting the 
aid of one of our good radiological friends in 
Chicago, we finally received a note from the 
Chairman of the Department of Radiology at 
the Michael Reese Hospital indicating that the 
patient died of a cancer of the colon with gen- 
eralized carcinomatosis and obstructive uropa- 
thy. No evidence of cancer of the ear was found 
and the scar in the left neck produced by our 
treatment was thought to have been produced 
by a radical block dissection. 


Case n. G.E.B. (Age £o years.) A nodule ap- 
peared in the left lower ear about 9 months be- 
fore admission. It grew rapidly after the appli- 
cation of a cancer plaster and involved the en- 


rounding skin both in front of and behind the 
structure. There was an ulcerated extension out 
into the left cheek. A biopsy was reported as 
epidermoid carcinoma, squamous cell type, 
Grade 1. The facial nerve was not involved and 
no cervical lymph nodes could be felt. The 
tumor appeared to extend through the attach- 
ment of the auricle to the skull. 

The entire ear was removed with an electro- 
surgical needle which was kept as close to the 
skull as possible and six 2.4 mg. and two 1.33 
mg. radium needles were placed vertically in 
the upper postoperative wound, and two 2.4 mg. 
and one 1.33 mg. needles transversely in lower 
portion for a period of seven days (Fig. 2). 
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When the patient returned at 6 weeks, all evi- 
dence of the cancer was gone and the wound 
was healed except for a small area in the center 
of the treated region. 

At 9g months, the wound was smoothly 
healed and he had no evidence of cancer, hear- 
ing difficulties or metastatic lymph nodes. 

At 3 years, the wound was smoothly healed 
and he came in to inquire about the construc- 
tion of an artificial ear. 

A letter received in 1971 revealed that he was 
still alive with no evidence of cancer at 24 vears. 


Case it. Mrs. J.C.W. (Age 72 years.) She 
had first noticed a painless swelling in front of 
the lower left ear 13 years before admission and 
had received 18 x-ray treatments in another 
city but when she entered our institution a 
growing tumor measuring 6X7 cm. surrounded 
and invaded the lower two-thirds of the auricle. 
Biopsy material was diagnosed as epidermoid 
carcinoma, squamous cell type, Grade 111, 

On May 30, 1970 the involved portion of the 
sar was removed by electrosurgery and the 
underlying portion was removed with curved 
scissors. Five 2.4 mg. radium needles were in- 
serted vertically under the tumor bed in the 
left cheek in front of the ear and four 1.33 mg. 
needles were placed transversely under the site 
of the tumor, in and behind the ear. Three 2.4 
mg. and two 1.33 mg. needles were then placed 
transversely under the induration below the ear 
and the entire pattern remained in place for 7 
days (Fig. 3). Although no metastatic lymph 
nodes were palpable, 7X 300 r (air) orthovolt- 
age was given to a portal measuring 7 cm. in 
diameter directed at the tumor in front of the 
ear, while the needles were in place. 

Six weeks after her therapy all evidenceof the 
cancer was gone and the treated area was cov- 
ered by a layer of grayish tissue. 

She could not return because of a broken 
ankle, but an infection in the left ear was 
treated at home several times with penicillin. 

At 8 years she returned because of a necrotic 
area seen overlying the left mastoid. After 
treatment by a good surgeon this area healed. 

She died at home, 13 vears after she was 
treated, when she was 8$ years of age and her 
home physician states that no evidence of can- 
cer of the ear could be found. The cause of death 
was noted as a cerebrovascular accident. 


Case iv. C.C.P. (Age 64 years.) About 2 
years before admission a tumor appeared in 
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; carcinoma of the left cheek invading the attachment of ti 


skull; B, low intensity radium needle implantation done after the remov: l of the tumor with the e 
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This man was completely well when he was killed at 6 years in an automobile accident. 
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Case vi. T.F.W. (Age 63 years.) At his frst days. At 3 months a l of the lesions were 


visit on October 18, 1946 this man had the type except for a small ulcer in the edge of the 
esion in the left lower lip. He was 


of skin known to form cancer rapidly. He had 

on both sides of the upper turn every 6 weeks, so that new 
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5. (4-C) Squamous cell carcinoma of lower half of left auricle shown (4) following electrosurgery, 
(B) with radium needles in place and (C) complete healing at g months. He died at home of some unknown 


cause at 12 years with no cancer of the ear present. 


in diameter and extended into the upper neck 
and the biopsy report was epidermoid car- 
cinoma, squamous cell type, Grade 11. The oval 
tumor seen in front of the left ear measured ms 
cm. in its Jongest diameter and the biopsy re- 
port was basal cell carcinoma, tricho-epi- 
thelioma type. The lower two-thirds of the 
right ear was removed by electrosurgery and 
ten 2.4 mg. and seven 1.33 mg. radium needles 
were inserted in a layer designed to deliver a 
cancerocidal dose to the large tumor base in 3 
days and the tumor in front of the left ear was 
destroyed by electrocoagulation. While he was 
in the hospital sizable cancers of the skin of the 
right temple, the left upper lip and 2 areas on 
the right neck were treated with low voltage 
roentgen ravs. 

Photographs of the face made 3 months later 
showed complete disappearance of the tumor in 
front of the left ear and of the malignant tissue 
which surrounded the right ear (Fig. 6). There 
was still some granulation tissue present in the 
wound below the remaining fragment of the 
right ear, which was healing slowly. He was a 
good example of what we often refer to as a 
“Chronic Cancer Haver” because he had some. 
thing in his body which continued to produce 
new malignant tumors on skin surfaces exposed 
to sunlight. He was warned of the importance of 
having new lesions treated as they appeared, but 
we did not see him again and learned through a 
visiting nurse that he was using a face mask and 
an ointment given to him by a cancer charlatan. 
He died on January 28, 1 953 of metastatic can- 
cer some 7 years after he first entered our Clinic. 


SUMMARY 

This paper follows our first report on the 
same subject presented before the Ameri. 
can Radium Society 24 years ago, In 1948. 

Records of 62 cases treated from 1940 to 
1958 were collected and divided into 3 
groups. 

The first group of 14 cases includes 
proven cures alive from 12 to 25 years 
(Table 1). Two were excluded because 1 
died of cancer of the skull near the original 
ear lesion at 1§ years and 1 died of pulmo- 
nary metastases at 12 vears with no evi. 
dence of cancer of the ear present. This 
leaves 12, or 85 per cent, of the original 14 
cases well from 12 to 25 years. All of these, 
except I, were treated bv the removal of 
the original lesion with electrosurgery plus 
the implantation of low intensity radium 
needles beneath the remaining malignant 
tissue for 7 days. The 1 exceptional case 
had a large squamous cell carcinoma sur. 
rounding the original site of the ear plus 
extension into the mastoid and bone sur- 
rounding the internal ear. Treatment was 
started with 3,600 r (air) given through a 
large port to the entire lesion in a period of 
13 days using orthovoltage. Six weeks later 
the tumor showed marked improvement, 
but the remaining portion was then de. 
stroyed by careful electrocoagulation of the 
mastoid and residual involved bone be. 
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SIGNIFICANCE AND TREATMENT OF LYMPH NODE 
METASTASES OF MALIGNANT MUCOUS AND 
SALIVARY GLAND TUMORS* 


By SAMEER RAFLA, 


M.D., Pu. D. 


BROOKLYN, NEW YORK 


YMPH NODE metastases of mucous 
and salivarv gland tumors were thought 
at some time to be rather rare. This was 
especially so in the thirties and early forties 
when almost all these tumors were called 
mixed tumors.! Parotid tumors which are 
by far the commonest of the whole group 
were particularly vulnerable to this mis- 
take. It was only in the early fifties when 
the different types of mucous and salivary 
gland tumors became well defined that the 
natural history (and lymph node metas- 
| lated. It is now 
recognized that lv mph node metastases 
occur in about one quarter of all the malig- 
nant tumors of the various mucous and 
salivary glands.?.*/* 


MATERIAL AND METHOD 


Forty-three patients with lymph node 
metastases of mucous and salivary gland 
origin are discussed in this series (Table 1). 
These were found in a group of 179 cases 
reported by the author in another publica- 
tion? 

The parotid gland is the commonest site 
of origin of the primary tumor followed by 
the palate and submandibular gland in 
close succession. While the lymphatic 
drainage of the mucous glands of the upper 
air and food passages is the same as that of 
the mucous membrane itself, that of the 
major salivary glands 1s somewhat different 
and worth discussing in some detail. 


LYMPHATIC DRAINAGE OF PAROTID GLAND 
(Fig. 1) 
Most of the lymphatics of the parotid 
gland drain into the parotid lymph nodes 
which are divided into 3 groups: 


1. Superficial preauricular lymph nodes 
mu anterior to the tragus and super- 
ficial to the deep fascial capsule of the 
parotid gland. 

2. Subfascial lv mph. nodes, which are 
found deep to the deep fascial covering of 
the parotid. Two subgroups are identihed: 
the deep preauricular lymph nodes situated 
either in an antetragal position, or some- 
what more anteriorlv; and the subauricular 
lymph nodes situated between the pos. 
terior aspect of the parotid gland and the 
sternomastoid muscle. 

3. Deep intraglandular lv mph. nodes, 
which are found mainly in the so-called 
isthmus of the gland. Thev are usuailv 
grouped along the external jugular and the 
posterior communicating facial veins and 


Tape I 
INCIDENCE OF LYMPH NODE METASTASES IN 
MALIGNANT SALIVARY AND MUCOUS 
GLAND TUMORS 


NG of e 
| | with Lymph 
| Node 

Metastases 


No. of Cases 
with 
Malignant 
Tumors 


Parotid dian 
Submandibular and 
sublingual glands 
Oral cavity 
Upper air passages? | 
Larynx and trachea | 
Pharynx 
Fsophagus ! 
7 acrimal g cane | 


T VEM 


* acudit nasopharynx. 


* Presented at the Fifty-fourth Annual Meeting of the American Radium Society, in Joint Session with the James Ewing Society, anc 
the Society of Head and Neck Surgeons, Boca Raton, Florida, May 14-19, 1972. 
From the Methodist Hospital of Brooklyn, Brookly n, New York. 
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Fic. 1. Lymphatic drainage of the parotid and sub- 
mandibular glands: 1. superficial preauricular 
lymph node; 2. jugulo-digastric lymph node; 3. 
deep preauricular lymph node; 4. deep intra- 
glandular lymph nodes. 

(Redrawn from Rouviére, H.: Anatomie des 
Lymphatiques de l'Homme, Masson et Cie, Paris, 
1932.) 


rarely along the external carotid artery, 
which lies deep in the gland. 

However, most of the lymphatics from 
the parotid gland drain in the second and 
third groups. The efferent lymphatics from 
the 3 groups usually terminate in the upper 
cervical and jugulo-digastric lymph nodes. 
On rare occasions, a lymphatic trunk drains 
directly into the submandibular lymph 
nodes and consequently into the middle 
cervical lymph nodes. Therefore the lym- 
phatic spread of a malignant parotid lesion 
most commonly affects the jugulo-digastric 
and upper deep cervical lymph nodes (vide 
infra), but may on rare occasions involve 
primarily the middle deep cervical lymph 
nodes. 


LYMPH DRAINAGE OF SUBMANDIBULAR GLAND 


Lymph drainage of submandibular gland 
was discussed in another publication by 
the author? and is summarized as follows: 

1. Ly mph vessels which end in the sub- 
mandibular lymph nodes and drain mainly 
the surface and lateral aspects of the sub- 
mandibular salivary gland. 
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2. Lymphatics which drain directly into 
the deep cervical lymph nodes. This route 
is more constant than the first one and 
usually drains the deep portion of the 
gland. These vessels usually follow the 
path of the facial artery, ending in the 
jugulo-digastric and/or upper deep cervical 
lymph nodes. An occasional lymphatic may 
reach the middle cervical lymph nodes. 


LYMPHATIC DRAINAGE OF SUBLINGUAL GLAND 


lymphatics draining the sublingual glands 
have 2 routes, one anterior and the other 
posterior, The anterior route arises mainly 
trom the anterior part of the gland, tra- 
verses the mylohyoid muscle and the area 
between this muscle and the anterior belly 
of the digastric ending in the submandibu- 
lar lymph node situated at the anterior 
aspect of the submandibular salivary gland. 
The posterior routes are usually 3 in num- 
ber, draining the posterior two-thirds or 
three-quarters of the sublingual gland. 
Rouvière’ gave a detailed description of 
these routes, 2 of which drain into the 
jugulo-digastric lymph nodes, while the 
third ends in the middle cervical lymph 
node which lies between the posterior belly 
of the digastric and anterior belly of the 
omohyoid muscles. 

Lymphatics draining the 3 major sali- 
vary glands end ultimately in the jugulo- 
digastric and upper deep cervical lymph 
nodes. An occasional trunk drains into the 
middle deep cervical lymph nodes. The 
frequency of lymph node metastases goes 
hand-in-hand with this pattern. 

The jugulo-digastric and upper deep 
cervical lymph nodes are the commonest 
groups of lymph nodes involved (Table 1). 
These 2 groups were positive in two-thirds 
of the cases discussed followed by the sub- 
mandibular lymph nodes which were in- 
volved in about 15 per cent of the cases. 
Considering the radiation therapy of meta- 
static lymph nodes from mucous and sali- 
vary glands, these 3 groups can be included 
in one concise treatment volume. This 
aspect will be discussed later in this study, 

As with other malignant tumors of the 
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upper air and food passages, the incidence Panne Hl 
of lymph node metastases varies according INCIDENCE OF LYMPH NODE METASTASES 


mammenn amend nn Laven eot em e n 


to the site of origin of the primary. Lesions = ee 

of the tonsils (2 cases), posterior third of Re, N | 

the tongue (7 cases), oropharynx (3 cases), on "T of Cases with 
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and nasopharynx (5 cases), have the high- Cases Node 


est incidence of lymph node metastases, Studied yj atastas 
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This is noticeablv higher than in parotid Malignant mixed 


gland tumors (24 per cent). The 2 sites gk 
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where this mode of spread ts east COMMON — Cylindromas 

are the palate (1 of 14) and the paranasal Anaplastic tumors 
sinuses (2 of 34). These differences are Mucoepidermoid 
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different types of malignant salivary tu- 777777777 T 
mors (Table n1) which averages 23 per 


p cent in the 4 most prevalent types: malig- 
| nant mixed tumors; cvlindromas; adeno- 
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disease as well as the results of treatment, 
itis important to classify the cases or stage 
them on clinical grounds. Such clinical 
staging has not evolved internationally vet. 
In a previous publication, the author pro- 
posed the following classification along the 


pour * 

carcinomas; and anaplastic tumors. How- 
ever, well-defined m ucoepidermoid tumors 
and acinic cell adenocarcinomas are charac- 
terized by their relatively benign behavior 
and very low incidence of Iv mph node me- 
rastases.? On the other hand, lymph node 
metastases in the poorly-differentiated N, No palpable lymph nodes D 
mucoepidermoid tumors are rather high? N, Mobile homolateral lymph nodes | 
with an incidence of about one-third of the palpable in the regional. draining 
reported cases. None of the 7 mucoepider- areas 

moid tumors in this study metastasized to N, Palpable fixed homolateral lymph 


|v mph nodes. nodes 
o BAIS ' NT " " 
p N, Involved contralateral lymph nodes 
| THE SIGNIFICANCE OF LYMPH 
NODE METASTASES To try to define a relation between the 
natural history of the disease and the pres- 
ence of lymph node metastases is a hazard- 
ous course in this study due to the small 
Tanie H number of cases. However, a few trends 
were evident and are summarized as fol- 
lows: lymph node metastases are far com- 
Group of Lymph Nodes Affected o. of Cases. moner in locally advanced tumors than in 
Bu cum early ones. In parotid tumors, for instance, 
Jugulo-digastrie, the incidence of lymph node metastases in 
Upper deep cervical ! * . 
| Seine bula previously untreated tumors that have in- 
p Middle deep cervical volved the skin is 3 times that in similar 
Spinal accessory tumors where the skin is intact. Skin inva- 
Louer e cervical : sion in previously untreated parotid tumors 
preauenee is a recognized sign of locally advanced 
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To discuss the effect of lymph node 
metastases on the natural history of the 
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postoperatively; 5 1 patient died postoper: 


disease. This finding holds true for tumors 
originating in other sites except perhaps for 
tumors of the nasopharynx, tonsil and 
posterior third of the tongue where lymph 
node metastases may occur early or be the 
presenting picture. In 1 of our patients, the 
tongue lesion did not demonstrate itself 
until about 6 months after the patient’s 
presentation for treatment, despite regular 
repeated examinations of the tongue during 
this period. 

Lymph node metastases were demon. 
strable at time of presentation in half the 
cases (21): 12 were staged as Ny; < as 
and 4 as Ns. The rest developed during the 
course of the disease. The time lag between 
presentation and development of vmph 
node metastases varies among the different 
histologic types. Cylindroma is character- 
ized by a relatively long natural history 
and time lag. Two of our patients devel- 
oped the lymph node disease after more 
than 5 years, 6 and 8 years to be precise. 
Malignant mixed tumors and adenocarci. 
nomas are somewhat similar with 3 pa. 
tients (out of 5) and 4 (out of 18) develop- 
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ing the lymph node metastases late in the 
course of the disease, However, all the 
patients with squamous cell carcinoma 
vad demonstrable lymph node disease at 


presentation. The average time lag in al 





Taste IV 


GENERAL RESULTS OF TREATMENT 








Ne ahah an Me 


à One patient died postoperatively: P in 4 cases the lymph nodes « isa] 
tively, I more patient eventually died without disease; * in 2 cases 


completely controlled; f in t of these cases the lymph nodes were completely controlled by į 


afla 






w 


Method of Treatment 



























| 
Total | Cases | Patients i Unine 
à E PH PM i wrt 34 Jere ia | vx e AT 
po E De i rer with fes Dead No. of | Alive | Alive Radiation | Combined |. mined or 
etra ODORE" OPER S. with Cases and | with Therapy | Approach | No Treat- 
Disease | Disease | Disease | Followed Well | Disease ME EPUM +e 
! | ment 
lalignant 
mixed tumors Eus i 
Adenocarci- ; 
nomas 3 i 
Cylindromas so 2 
Anaplastic 
tumors 2 : I 2 
Squamous cell 
carcinomas i 2 | I 
Totals a) | o5 T 














E 


peared completely under radiation therapy; ? I patient died 





radiation only, 


histologic types is 3 vears and 4 months. 
This is probably related to the ong history 
of these tumors and their rather slow 
growth pattern. 

The great majority of vmph node 
metastases are demonstrated while the 
primary lesion is present, whether previ- 
OUSIY untreated, recurrent or persistent 
after previous treatment. In onlv 7 cases 
(of 42) did the metastatic ymph nodes 
present while the primary was gross y con- 
trolled. Should this finding be valid, a 
therapist, be he surgeon or radiotherapist, 
would be more concerned with the contro 
of the primary rather than that of occult 
ymph nodes except perhaps in certain 
sites, e.g. the tonsils or the posterior third 
of the tongue. This problem is more critical 
to the surgeon than the radiotherapist. 
While the site of origin, the jugulo-digas- 
tric and the upper deep cervica lymph 
nodes (the most common sites of lymph 
node metastases) usually represent one 
treatment volume to the radiotherapist, the 
scope of surgery would have to bem arkedly 
increased if both are to be dealt with rather 
than the primary only. 
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RESULTS OF TREATMENT OF PREV IOUSLY UNTREATED CASES 


No. of 
Cases Cases with Followed 
Persistent 
Disease Disease 


'Total 
No. of Recurrent ; 

A ek Dead ot 
Cases Tumors 


aspect of the presence of lymph node me- 
tastases. It is clear from a look at Table tv 
that the results of treatment are very poor. 
In over half the cases (25 of 42), there was 
residual lymph node disease after treat- 
ment. However, this was much more signifi- 
cant in recurrent cases than those previ- 
ously untreated. The incidence of residual 
disease in the latter was 28 per cent (Table 
v). Moreover, 80 per cent of the patients 
died with their disease. The average sur- 
vival of patients after treatment of the 
lvmph node metastases was 15 months, but 
7 patients lived over 2 years and 2 patients 
lived for over 4 years with their disease. Of 
the 43 patients who were followed for 5 
vears, only 6 were alive and well (14 per 
cent). Again previously untreated patients 
faired better; the § year survival percent- 
age (free of disease) was 28 per cent (5 
of 18). 

It would be interesting to try to define 
some relation between the clinical staging 
of the disease and the results of treatment. 
The previously untreated cases are the 
only cases to be staged, recurrent cases are 
technically excluded. 

The 4 patients staged as N; continued to 
have persistent disease, and all died in less 
than 2 years. All 5 patients staged as N: 
continued to have persistent disease, and 
all but 1 died in the first year. The fifth 
patient lived for 5 years with persistent 
disease. Thus, none of the g patients staged 
N, and N; were alive and well after 5 years; 
8 of them died in the first 2 years. 

In the N; group 5 patients (of 14) were 
alive and well. Two of these had tumors of 
the posterior third of the tongue, 2 had 
tonsillar tumors, and the fifth had a tumor 
in the submandibular gland. 


H 


No. of Cases No. of Cases Alive 


up for Free of With 
g Years Disease Disease 


Thus, the only patients alive and 
after s vears were those where the lymp! 
nodes were discovered at an early 
(Na). l 

Whether the results of treatment of 
patients who suffered from Ivmph node 
metastasis while the primary was under 
control are different from those where both 
the primary and lymph nodes were present, 
is open to speculation. The num ber of ca 


> E 


is too small to reach any conclusion (Table 
vi). However, 2 cases were alive with di- 
sease after 5 years; 1 was treated with 
surgerv and the other with radiotherapy 
(Cases 1 and vi). Two cases were not 
treated; 1 died after 4 months and the 
other after 11 months with distant metas- 
tases. Lymph node disease was not con- 
sidered the major problem (Cases ni and 
vit). One case was treated with radiation 
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therapy, but the disease persisted and the 


Taste VI 
RESULTS OF TREATMENT OF CASES WITH 
LYMPH NODE METASTASES ONLY 


ere m e eA atta a e P me ene eara nti 


Primary Controlled 


Tumor recurred after 3 years; patient 
alive with disease after 5 years; treated 
by surgery 

Case Il. Alive and well after 5 years; treated by 
radiotherapy 

Case HI. Continued to have persistent disease and 
died after 4 months; no treatment given 

Case IV. Continued to have persistent disease anc 
died after 6 months; treated by radio- 
therapy 

Case V. Died postoperatively; treated by surgery 

Case VI. Disease recurred; alive with disease after 
5 years; treated by radiotherapy 

Case VIL. No treatment to lymph nodes which con- 
tinued to be stationary; died after i! 
months with distant metastases 
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Fıs. 3. Plan to treat lymph node metastases with 2 anterior and posterior opposing fields 
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patient died postoperatively (Case v).Only to allow this finding any stati 

I patient was alive and well after ; years cance. 

(Case 11). This patient was treated by radi- This series is from a radiotherapy center, 
ation therapy alone. where most of the cases are treated either 


patient died after 6 months (Case 1v). One  gories, but the number of cases 


Another question impossible to settle is. by radiotherapy alone or in combination 
whether the histologic type of primary with other modalities (Table vir). Because 
tumor has any effect on the results of treat- of this and of the small number of cases, 
ment. The figures in Table 1v seem to sug- is very difficult to reach any conclusions 
gest that patients suffering from lymph regarding the choice of the method of 
node metastases due to cylindroma may do treatment. Moreover, no comparable ser 
marginally better than those in other cate- treated by surgery alone hav 
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ported. The sporadic results published so 
ar are along the same lines discussed here. 
A few findings in this study are worthy of 
note: radiotherapy succeeded in controlling 
the lymph node diseases in 9 (of 23) c: ses; 
there was only 1 subsequent recurrence in 
the lymph nodes; however, primary disease 
recurred 1n 2 more cases; a third group of 
patients died with distant metastases, 
while the lymph node region continued to 


be free of gross disease. While it is granted 
that a good number of those patients have 


advanced disease and are bevond cure, 
there is still a group which may be sa vaged 
by a subsequent operative excision. While 
complications of such an operation, mostly 
a radical lymph node dissection, after 
adiotherapy are somewhat higher than 
without radiation therapv, these could and 
should be kept to a minimal degree by 
judicial application of radiation and carefu 
dissection of the lymph nodes.§ In applyin. 
radiation, the therapist will do well if 2 
facts are taken into consideration: ymph 
node metastases of mucous and sa ivary 
gland tumors are most common in jugulo- 
digastric and upper cervical lymph node 
areas, rarely does the disease spread wider 
than these 2 stations; and the dose neces- 
sary to achieve complete regression of the 
lymph node disease is usually around 6, 500 
rads tumor dose given in about 6 and a 
alf weeks. Giving such a dose to a large 
volume, e.g. the whole cervical lymph node 


r Rafla 


chain, is neither necessary nor advisable in 
every case especially since this may jeopar- 
dize the chances of subsequent successful 
surgery. A small volume high dose radia- 
tion course should be aimed at. 


TECHNIQUE OF RADIATION TREATME 


The plans seen in Figures 2 and 3 are the 
ones most commonly used to treat the 
region of the jugulo-digastric and the upper 
deep cervical lymph nodes. Their disadvan- 
tages are obvious: an unduly high dose to 
the oral cavity and spinal cord (Fig. 2). The 
relative inhomogeneity and high dose to 
the skin are other draw-backs (Fig. 3). An 
electron beam may be employed to deliver 
a homogeneous dose to the volume irradi- 
ated, but the bone shielding effect and the 
relatively low skin sparing effect of a 15 
mev, beam are points to be contended with, 
The utilization of a cast (Fig. 4) to enable 
the use of 2 small wedge fields seems to 
yield a satisfactory plan of treatment (Fig. 
5). The treatment volume is kept inten- 
tionally large to demonstrate the advan. 
tages of this plan. Moreover, such a arge 
volume would be necessary if several lymph 
nodes are to be included in the volume to 
be treated. This plan is but an example; the 
exact size and location of the treatment 
volume will depend on the particular case 
treated. The dose to the spinal cord is about 
half that of the maximum tumor dose 
(which is delivered to the greatest part of 
the volume treated). The dose to the oral 
cavity and pharynx varies from a maxi- 
mum of 60 per cent of the maximum tumor 
dose to a minimum of 30 per cent, A dose of 
6,500 rads may be delivered to the treate 
volume in about 6 weeks quite comforta- 
bly through this plan. Check-up roen tgeno- 
grams and direct measurements may be 
employed to verify the accuracy of the set 
up. 

CONCLU 


Of 179 malignant mucous and salivary 
gland tumors reviewed, 43 (24 per cent) 
emonstrated lymph node metastases. Tu. 
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utilizing the cast seen in Figure 4. 


mors in upper air and food passages includ- 
ing pharynx, tongue and buccal mucous 
membrane have a relatively higher inci- 
dence of lymph node involvement; 14 out 
of 28 cases were affected, while tumors of 
maxillary antrum and ethmoids dissemi- 
nate less readily in lymph nodes. 

The groups of lymph nodes mostly in- 
volved were the jugulo-digastric, upper 
deep cervical and submandibular in this 
order of frequencv. 

'The method of treatment in this series 
was largely a combined approach of exci- 
sion and radiotherapy. Twenty-two per 
cent of those treated were alive and well 
after 5 years. 
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The effect of the presence of lymph node 
metastases on the results of treatment, 
whether in terms of survival or recurrence, 
is unfavorable. However, when the site ot 
original tumor is the tonsil or the base ot 
tongue, the presence of involved lymph 
nodes does not affect the prognosis ad- 
versely, provided the Iymph nodes 
mobile. When the contralateral h 
nodes were affected, it was not possible 
salvage any case regardless of the site 
original tumor. 
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CARCINOMA of the ie lung remains the 

^ leading malignancy in terms of inci- 
dence and deaths. DN recent advances 
in surgery, radiation therapy, and chemo- 
therapy. There will be an estimated 76,000 
new cases of carcinoma of the lung in 1972 
with an estimated 69,000 deaths from this 
disease.’ It is evident from these figures 
that only a small percentage of primary 
carcinomas of the lung are resectable and 
potentially curable lesions, The vast ma- 
jority of these patients will go on to die 
despite the intervention of the surgeon, 
radiotherapist, or chemotherapist. 

The surviv al of most patients with these 
unresectable lesions is at best measured in 
months. A lengthy hospital course to re- 
ceive treatment for this disease is therefore 
perhaps both psychologically and finan- 
cially disastrous. 

It has been shown that survival and 
quality of survival of the inoperable patient 
are both improved d cues ee o g 
Guttman? reported a ¢ lof. 
per cent of a xiu uem p nonr Eur 
able patients with the use of radiation 

therapy alone. Approximately 75 per cent 
of all the patients treated receive significant 
palliation of the distressing symptoms of 
cough, hemoptysis, and pain! 

Caldwell and Bagshaw? state that sur- 
vival is improved with higher doses of radi- 
ation: but at the same time they recognize 
the high percentage of patients who e xhibit 
metastases, either during or short et miter a 
continuous course of radiation, 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C. 


Levitt,’ and 

have proposed pue course tec hniques | for 
carcinoma of the lung. One advantage of 
these techniques is to enable the rac ve 
therapist to recognize most of the 2o per 
cent n pons w ho us exhibit metastatic 


course e. treatment. 


MATERIAL AND METHOD 


From May 1969 until November 1970 we 
entered patients into a protocol designed to 
study 2 different split course regimens. 
Ninety-seven patients were entered into the 
study and assigned by a table of random 
numbers to receive either 3,000 rads in 10 
treatments followed by an interval of i 
month with repetition of the same course, 
or 2,000 rads in £ treatments followed bv 
the same course after a month's rest. The 2 
groups were comparable in age, sex ratio, 
percentage having had thoracotomy, and 
those completing the prescribed course 
(Table 1). 


All patients had histologic or cvtologic 
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MEAN SURVIVAL 


PATIENTS SUBMITTED TO STUDY = 
(3,000 rads X 2 = 46; a rads X 2== £1) 
Mean Survival E 5 M eats 18 
All patients ROI oh 
OOS XK 2: 
Entire group 269 dom 
Complete therapy ( 32) nos Pos 
First course only (14) r1 ^ 
21406025 
Entire group 206 6.8 
Complete therapy (42) 229 E 
lrst course only (o) G9 [ON 


proof plus clinical evidence of carcinoma 
which was not resect 
thoracotomy or considered inoperable for 
medical reasons or because of ae 
ius of the pr imi wy tumor, Thirty-se 
went da icotomy pe us EE per- 
formed. Patients with positive supraclavic- 
ular lymph nodes or scalene node biopsy 
were included in the study as were patients 
with mediastinal lesions without involve- 
ment of the opposite lung, as long as it was 
possible to encoi mpass the primary tumor 
and its extensions in a single treatment field 
with a margin of 1-2 cm, 

Cobalt 60 teletherapy or 18.6 mev. 
photons were used in all cases. Treatment 
was delivered through anterior and pos- 
terlor parallel opposing helds with both 
fields treated daily. The dosage was calcu- 
lated at the midline, and the differential 
— of | lung was not considered. 

: undifferentiated, anaplas- 
tic, im adenocarcinoma cell types were 
included in the study. Certain patients 
were excluded from the stud : (1) patients 
referred for radiation therapy to the medi. 
astinum after resection of the primary 
tumor; (2) patients with Pancoast tumor; 
and (3) patients receiving concurrent 
chemotherapy. 

Forty-six patients were randomized into 
the 3,000 rads group (Group Akh Sul 
patients were randomized into the 


2,000 
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able at the time of 
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rads group (Group B). All patients were 
followed at least 18 months or until death. 
Two patients were lost to follow-up and 
were presumed dead at the date of the last 
scheduled follow-up. Survival time was 
caleulated from the start of radiation 
therapy. 
RESULTS 

AH patients entered into the study re- 
ceived the first segment of the Fari course 
treatment. Twenty-three patients (24.7 per 
cent) did not receive the second ne ae of 
the course; 15 of these did not return for 
the second course. Complete treatment was 


not given to the other 8 patients because of 


the dev elopment of metastatic disease out- 
side the previously treated area during the 


rest Interval. 

The mean survival for the Po gr oup 
of 97 patients was 7.6 months (Table 1). 
The mean survival of those patients who 
did not complete the prescribed course of 
radiation M was less than half as 
‘The mean sur. 
a for vee ur ite in ny M A was 8.5 
months compared to 6.8 months for those 
in Group B. 

The survival at intervals for those pa- 
tients who completed both courses of ther- 
apy is presented in Table 111. There is sig- 
nificantly better survival at the 12 month 
interval for the patients in Group A, ac- 
cori ding to the chi-square test. 

Table rv presents the survival at various 
intervals following radiation ther apy. Nine- 
teen per cent of all patients entered into the 
study were living at 12 months. The chi- 
square H gur- 





test showed no difference in 
vival between Group A and Group B at 
any time interval ud e E Only 

I patient survived beyond 24 months with- 
out evidence of disease. Two patients in 
Group A were living at 24 months with 
evidence of metastatic disease. One patient 
in Group B is living bevond 24 months and 
has recently shown evidence of recurrent 
or persistent disease in the right hilus. The 
sole survivor with no evidence of dis 


ease at 














Split Course Radiation in Carcinoma of the Lung 


* AN 
TABLE 


SURVIVAL 


- s 3,000 X 2 

lime after 

Treatment 
Portal 

3 months 

6 months 

g months 

12 months 

18 months 


* Significant P<fo.0s), 


this time had a large cell undifferentiated 
carcinoma, presenting with superior vena 
cava obstruction. 

DISCUSSION 

The results presented here for the 2 
radiation courses do not show significant 
improvement over previously reported 
series, but thev are thought to be at least 
comparable. We believe that the 3,000 rads 
course mav be the more efficacious of the 2 
treatment regimens and that the advan- 
tages of excluding those patients who ex- 
hibit early metastatic disease justifies the 
use of this type of radiation therapy. 

As a referral center for the entire state of 
Iowa, most of our patients are necessarily 
hospitalized during their radiation treat- 
ment. For this reason we prefer to treat 
with high intensity split course radiation 
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therapy in this type of malignancy to allow 
these patients as much time at home as 


possiD ib le. 


The over-all survival of 1 per cent at 24 
months is somewhat less than what other 
centers have reported. One must consider, 
however, that all the patients treated È 

this method were judged either unresec 
able at thoracotomy or inoperable accor 
ing to medical indications. The 24.7 per 
cent of patients who did not complete both 
courses corresponds rather well with previ- 
ous reports of those patients who might 
develop metastatic disease during a con- 


tinuous Bx s course I ndeed, this 24.7 
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regimen is that the first half of the split 
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SURVIVAL AT VARIOUS TIME INTERVALS 


Time after 
Treatment 


Total 
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course was sufficient to afford palliation to 
these patients. Most of the patients who 
are dead expired outside this hospital, so no 
analvsis regarding the presence or absence 
of disease within the treated area could be 
made. 

Although split course therapy appears to 
have advantages, as reported by Holsti,‘ 
further work should be done on the dose 
per fraction and the rest interval. We are 
attempting to devise further studies to 
apply to this group of patients, 


SUMMARY 


Ninety-seven patients were entered into 
a prospective randomized study of 2 split 
course regimens of radiation therapy for 
inoperable carcinoma of the lung, 

Group A received a 3,000 rads course 
with a month’s interval followed by a like 
course; Group B received an initial course 
of 2,000 rads in s treatments followed by a 
month’s rest and repetition of the same 
course, 

The survival of the patients completing 
both segments of the split course was sig- 
nificantly better in Group A than in Group 
B at 12 months, but not at 18 months. The 
over-all survival, free of disease, at 24 
months was 1 per cent, 
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better definition of the time/dose relation- 
ships in split course therapy for carcinoma 
of the lung. 


Robert T. Guthrie, M.D. 
Radiation Therapy Section 
C142 University Hospitals 


Iowa City, [lowa $2249 
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SUPERIOR VENA CAVAL SYNDROME: SCINTIPHOTO. 
GRAPHIC EVALUATION OF RESPONSE TO 
RADIATION THERAPY* 


I. KRISHNAMURTHY, M.I 


and M M. 


L NILATERAL or bilateral 


the upper limbs and face, prominent 


venous engorgement of the neck without 
concomitant edema of the lower limbs 


these symptoms suggest the clinical diag- 
nosis of superior vena caval syndrome. Such 
symptoms are the result of obstruction of 
the superior vena cava and its tributaries. 
In about 80 per cent of the cases the ob- 
struction is thought to be due to malignant 
intrathoracic neoplasm.’ In the remaining 
cases the cause is benign, and 1n most of 
these the condition is curable} 9 

Collateral venous pathwavs develop 
wherever there is complete occlusion of the 
superior vena cava or its tributaries. Promi- 
nent venous channels appear over the chest 
and abdomen after the formation of these 
collaterals. Collaterals vary in location 
according to whether the superior vena 
cava 18 obstructed above, below, or at the 
entrance of the azygos vein. U aliy , the 
collaterals take one or more of 4 av ailable : 
routes: the internal mammary 
m the vertebral group o f VENIS. the 
Ne veins. 

Contrast material vena cavography is at 
present the principal method of demon- 
strating vena caval obstruction. and the 
formation of collateral venous pathwavs.? 3 
This method has proven value as a diam 
nostic procedure and would be difficult to 
supplant. However, continued re-evalua- 
tion of older techniques in the light of 
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LOS ANGELES, 


edema of 
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perh: aps less hazardous diag- 


ect 


newer and 
nostic D is always desirable. In 


contrast material vena cavography, for ex- 
ample, 30 to 50 cc. of contrast material is 


infec tec If a bilateral study is performed, 
as much as 60 to 100 ce. of material may be 

used. [f such a n rge DM ime o r mater ial is 
injected under 
dr ur veins : could rup tur A 


te ob. 
Serial 
tion i mu to s p Don p atient alle rgv 
to iodine 1s another possible di isqualifving 


fac tor for con trast m d vena cavogra- 


pudet 4 d UE from e ae 
seriously limit the use of vena cavogra 
for repeated studies. 

M , the scintillation camera has 
been used for visualizing vena cava ob. 
struction’? Some advantages of the 
camera method are: (1) that the patient is 
exposed to a very low dose of radiation; (2) 
that only a small volume (1 to 2 cc.) of 
material is injected, if an is 'otope of high 
specific activity is used; and (3) that the 
patient experiences very little discomfort. 


The object of the present study is to 


4 
D Af i 


evaluate the scintillation camera as a non- 
invasive procedure for use with patients 
with superior vena caval syndrome due to 


intrathoracic neoplasm who are ela 
radiation treatment. Sci intip hotographic 
evaluation was conducted (variou sly) he- 
fore, during, and after the comp sletion of 


radiation therapy. 
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Fic. t, Patient S.H. Squamous cell carcinoma of the 
esophagus with metastasis to the mediastinum 
manifesting superior vena caval syndrome. Sein- 
tillation camera vena cavogram demonstrates com- 
plete obstruction of the right (A) and left (B) 
innominate veins. n MN cutaneous vein ts 


MATERIAL 


All 21 of the patients studied had known 
primary malignancies that caused superior 
vena cavalsy ndrome. Mostof the neoplasms 
were e primary , Bonresect. ible, intrathoracic 
malig nancies ee p treatment. 


AND METHOD 


mu ers rior to, ry or eee ae v 
tion me In a few initial studies, 
confirmation was obtained by contrast 
material vena cavography. 

The instrument used was the Anger 
scintillation camera (Phogamma/I1I, Nu- 
clear Chicago); the isotope was Tc m per- 
technetate. High specific activity Tc?" (10 
mcin 1: to2 ml. volume) was drawn into 2 
syringes. The patient was positioned sit- 
ting, facing the camera. The syringes con- 
taining 10 mc Tc**» were each placed over 
the supraclavicular fossae, one on each side. 
The scintillation camera detec tor was posi- 
tioned so that the syringes were just inside 
the periphery when viewed through the 
camera scope and the persistence scope. 
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(The Polaroid shutter was closed so that 
the film was not exposed at the time of 
viewing through the camera scope.) When 
adjusted | in this way, the passage of isotope 
through both subclavian veins, through the 
innominate veins, and finally in the su- 
perior vena cava could be v isualized. Three 
second T e scintiphotos were taken for 
24 seconds. (The intensity for Tc?» was set 
at 700. The pulse height analyzer was set to 
record Tc#™ with an energy range of 140 
and a peak of 500.) 

At the time of injecting the isotope, the 
patient's arms were held at, or raised above, 
the level of the shoulders to facilitate 
venous drainage. Two physicians, one on 

each side, injected the isotope simul- 
taneously into the antecubital veins. Scinti- 
photos were taken immediately after iso- 
tope injection. 

RESULTS 

The passage of Tc?» into the superior 
vena cava dh both sides can be visualized 
simultaneously (Fig. 1; and 3-6). Figure 1 
shows complete obstruction of the innomi- 
nate veins on both sides (A, B). A super- 
ficial cutaneous vein is seen over the an- 
terior part of the chest on the right side (C). 
These findings are confirmed by contrast 
material vena cavography ( (Fig. 2, 4 and 
B); tributaries of the innominate vein are 
visualized on both sides. In patient 5. R., 

the studies were made before the initiation 
of irradiation. A partial obstruction of the 
left innominate vein and the subclavian 
vein was noted (Fig. 3). After cobalt 60 
— over a 20 n y Ask oes ae was 


innominate ein i persisted (Fig ig. i Porient 

had bronchogenic carcinoma and was 
bens treated with irradiation. Partial ob- 
struction of the right and left innominate 
veins was clearly demonstrated (Fig. 5). 
After cobalt 60 teletherapy the same pa- 
tient showed complete relief of the right 
innominate vein obstruction, but the par- 
tial obstruction of the left innominate vein 
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even where there is complete 
obstruction, 
lany patients with superior vena 
caval obstruction need radiation treatment. 
.nowledge of the actual status of venous 
patency is helpful in planning a cours 
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Frc. 3. Patient S.R. Oat cell carcinoma of the right 
bronchus with mediastinal metastasis. Scintilla. 
tion. camera vena cavogram demonstrates dis. 
placement of the course of the left innominate vein. 
There is partial obstruction of the left subclavian 
(B) and the left innominate vein near its junction 
with the superior vena cava (A). 


NE 


A 


NY 


above, however, it is possible to observe aie, Á J 
smaller tributaries and collateral venous +19, 4 Patient S.R. receiving cobalt 6o teletherapy 
A f Ihis study, made 20 days after that in ligure 3, 
pathways after superior Toug eves og b- shows complete obstruction of the left innominate 
struction.’ In most cases, minute details of vein near its junction with the superior vena cava 
smaller veins are not necessary; the infor- A). Note relief of the previous obstruction of the 
mation obtained by scintillation camera is left subclavian vein (B) seen in Figure 
more than adequate. In those few cases 
where further details are needed, contrast 
material vena cavography can be used as a 
second procedure. 
The cases illustrated in this paper clearly 
show that sufficient. information is ob. 
tained by superior vena cavography with 
the scintillation camera to make it a valu- 
able diagnostic procedure. Other attractive 
attributes of the technique include its 
safety and patient comfort. Total study 
time in each case is 2 to 5 minutes, The 
superior vena cava, innominate, and sub- 
clavicular veins on both sides are included 
in the same scintiphoto, thus saving both 
study time and Polaroid fiülm. The sma 
quantity of high specific activity "Tc?*9 receiving cobalt 6o teletherapy. Scintillation 
pertechnetate used enab es the study to be camera vena cz vogram shows partial obstruction 


made without danger of venous rupture, of the right (A) and left (B) innominate veins. 


Fic. 5. Patient J.H. with bronchogenic carcinoma 
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Scintiphotography in Vena Caval Syndrome 


using the Anger scintillation camer: after 
injecting 10 mc Tc?» pertechnetate bilat- 


treatment which avoids radiation injury to 
the patient's venous collateral channels. 


d 


US 


um 


z 


Once the treatment is started, a simple and 
safe procedure is needed for the repeated 
studies required to follow the course in each 
patient. Contrast material vena cavogra- 
phy is not an ideal procedure for repeated 
studies, owing to the inherent hazards and 
disadvantages mentioned earlier. On the 
other hand, scintillation camera Tc?" vena 
cavography is simple, safe, and informa- 
tive. It is the authors’ opinion that the 
scintillation camera technique described 
should be considered as the procedure of 
choice for superior vena caval study, and 
that contrast material vena cavography 
should be reserved for special cases where 
more minute details are needed in the 
management of the patient. 


SUMMARY 


Obstruction of the superior vena cava 
and its tributaries and the response to radi- 
ation therapy were studied in 21 patients 


eget: 


Fic. 6. Patient J.H. This study was made 12 days 


after that in Figure ¢, after completion of cobalt 
6o teletherapy. Scintillation camera study shows 
complete relief of obstruction of the right in- 
nominate vein (A). Partial obstruction of the left 
innominate vein (B) still persists. Chest roent- 
genogram at this time showed partial regression 


of the tumor mass. 


erally and simultaneously in both arms. 
Partial and complete venous obstructions 
were demonstrated, and in a few cases a 
correlation was obtained with contrast 
material vena cavography. 

The scintillation camera technique is 
simple, safe, and nontraumatic, and can be 
repeated frequently. The study can be per- 
formed even in cases where there 1s com- 
plete venous obstruction. Bilateral, simul- 
taneous injection of Tc??» saves study time 
and Polaroid film. Bilateral information is 
obtained in 1 scintiphoto. 

It is suggested that the scintillation 
camera technique be used as the procedure 
of choice in cases of superior vena caval 

suspected partial or com- 


vix 
ey 


EJ 


in pre- and postirradiation eva ation of 


the superior vena c: ral syndrome. 


G. T. Krishnamurthy, M.B., B.S, M.S. 
Nuclear Medicine Service, Bldg. 114, Rm. 22 
Veterans Administration Hospital (Wadsworth) 
Los Angeles, California 90073 
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INFERIOR PHRENIC ARTERY COLLATERALIZATION 
IN HEPATIC ARTERY OCCLUSION* 


By GEORGE W. WIRTANEN, M.D,t and JÜRI V. KAUDE, M.D. 


inferior phrenic arteries usually 
originate from the aorta or celiac ar- 
tery, and less frequently from the renal, 
hepatic or left gastric arteries. Phe roent- 
genographic anatomy of the phrenic ar- 
teries has been described in detail bv 
Kahn.? They contribute to the arterial 
supply of the adrenal glands and are thus 
important in angiographic examinations for 
adrenal lesions.*? 

The purpose of the present paper is to 
discuss the role of the inferior phrenic 
arteries in arterial blood supply to the liver 
following occlusion of the hepatic artery, 
whether accidental or therapeutic. 


MATERIAL AND METHOD 


A total of 7 patients are included. Four 
patients had thrombosis of the celiac axis 
distal to the origin of the inferior phrenic 
arteries. The occlusion was secondary to 
catheterization for continuous chemothera- 
peutic infusion for metastatic tumors in the 
liver. One patient had hepatic artery liga- 
tion at resection of the left and caudate 
liver lobes for primary cholangiocarcinoma. 
One patient had undergone dearterializa- 
tion of the liver? for hepatic metastases of 
a small bowel carcinoid, and one patient 
had therapeutic hepatic artery ligation for 
traumatic arterioportal aneurysm." All pa- 
tients were examined with selective angiog- 
raphy of the inferior phrenic arteries and 
serial filming 3 weeks to 4 months following 
celiac or hepatic artery occlusion. 


RESULTS 


The inferior phrenic arteries originated 


from the celiac artery in 4 patients and had 


a common trunk in 2. In 2 patients the 
origin of the common inferior phrenic ar- 
tery trunk was in the aorta, and in 1 pa- 
tient the right inferior phrenic artery. ex- 
amined originated from the left 

artery. 

In all patients, rearterialization of the 
liver, or parts of the liver, via the inferior 
phrenic arteries was demonstrated. The 
arteries were hypertrophic and tortuous 
with a maximal width of ; mm. They ap- 
peared to supply the liver either directly 
via anterior or posterior branches, or had 
anastomosed with hepatic arteries distal to 
occlusion (Fig. 1-4). In incomplete hepatic 
artery occlusion there was still hypertrophy 
of the inferior phrenic artery with segmen- 
tal hepatic artery opacification (Fig. 3). In 
I patient resupply of a metastatic tumor 
nodule by the inferior phrenic artery was 
demonstrated (Fig. 15). 

In 3 patients it was shown that collateral 
arterial flow to the liver was also developed 
from the dorsal pancreatic artery (Ing. 1C), 


x 


Ll "m 


from arteries of a jejunal loop (Fig. 28), or 
superior mesenteric and left gastric arteries, 

There was no mortality attributable to 
hepatic necrosis following hepatic artery 
occlusion in the present series of patients, 
6 of whom had hepatic tumor. In 1 pa- 
tient, as reported previously," ligation of 


€ 
the hepatic artery resulted in healing of an 
arterioportal fistula. 


DISCUSSION 


Hepatic artery occlusion secondary to 
surgical trauma has been reported to pro- 
duce moderate or serious morbidity but it 
is not necessarily fatal. 


* From the Departments of Radiology, University of Wisconsin, Madison, Wisconsin; University of Florida, Gainesville, F lorida: 


and University of Lund, Lund, Sweden. 


Supported in part by National Cancer Institute, Public Health Service Grant « Po2 CA 06295; RAD. 
+ Professor of Radiology, University of Wisconsin, School of Medicine, Madison, Wisconsin. 
t Professor of Radiology, University of Florida, College of Medicine, Gainesville, Florida. Docent in Diagnostic Radiol 


sity of Lund, Lund, Sweden. 
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hic. 1. This 39 year old patient with metastatic adenocarcinoma of the colon had thrombosis of the celiac axis 
distal to the inferior phrenic artery trunk. Both inferior phrenic arteries are dilated and measure § mm. in 
diameter. (4) In the early arterial phase, extensive collateralization to the liver is present. (B) The left 
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inferior phrenic artery collaterals supply a hypervascular tumor nodule lying to the right of the spine. This 


vessel was infused with cytotoxic agents for 3 weeks. (C) Additional arterial supply is provided by the 
dorsal pancreatic artery arising from the superior mesenteric artery. The splenic artery fills through 
pancreatic collaterals. 
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Arterial How to the liver is re-established 
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Dux ef a/.,^ kaude e a/.," and Bengmark 
as early as 4 days after hepatic artery liga- and Rosengren.? Although by no means the 
tion.” One of the collateral pathways foran only collateral pathway? (| 

adequate arterial blood supply to the liver s caliber 
allowing survival of the animal in experi- shows the importance of the inferior 
mental hepatic artery occlusion in dogs is phrenic artery for arterial blood supply to 
the inferior phrenic artery.” In man this the liver. This arterial blood supply is suff- 
collateralization of the inferior phrenic cient for the normal liver parenchyma, as it 
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artery following hepatic artery occlusion 
has been reported by Graham and Cannell,’ 


suffers minor damage after hepatic artery 
igation with only transitory alteration of 
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Fic. 2. This so vear old patient had hepatic artery hga- 


tion at left hepatectomy for primary biliary duct car- 
cinoma. (4) Angiography 4 months following surgery 
opacifies the inferior phrenic artery which arises from 
the left wall of the abdominal aorta and provides ar- 
terial blood supply to the liver (enlarged 70 mm. film 


exposed from output screen of image intensifier). (B 


s* 


) There is also segmental hepatic artery opacification 


D 


| 
with contrast medium injected into the superior mesenteric artery. These collaterals are developed from 


arteries of the jejunal loop which was used for choledochojejunostomy 


iver functions.* 2? The diminished arterial 

blood supply probably also results in 
greater portal vein dependence for liver 
parenchymal metabolism, which further 
reduces the effects of arterial ischemia to 
the normal liver. Thus, it may well be that 
the hepatic artery occlusion in itself is not 
responsible for an eventual fatal outcome, 
but infection, underlving disease and sur- 
gical procedures are contributing factors to 
the death of the patient??? 

In the presence of hepatic tumor, occlu- 
sion of the hepatic artery and even dearteri- 
alization of the liver with ligation of hepatic 
arteries, and arteries presenting potential 
collateral pathways to the liver do not 
result in patient death, and the method has 
been used for palliation in patients with 
metastatic lesions in the liver, or as pre- 
treatment for liver resection of metastatic 
cancer. 2245 Metastatic tumors in the liver 
are probably more sensitive to arterii 
ischemia than the normal liver parenchyma 
because they depend entirely on the arteria 
blood supplv** and cannot compensate 


* 
D 


their metabolic needs by increased portal 
vein flow. Dearterialization does result 


* 


tumor ischemia and also in necrosis to 


variable extent, but the surviving cells of : 


€ 


` 


malignant tumor still require arterial 
supplied metabolites for their physiologic 
demands, and collateral vessels necessary 
for growth of residual tumor will develop. 
Indeed, the tumor blood supply by the in- 
ferior phrenic artery following hepatic 
arterv occlusion was demonstrated in i pa- 
tient (Fig. 18), indicating that tumor 
ischemia produced by hepatic artery occiu- 
sion was only transitory. 

Palliation in malignant liver tumors can 
also be achieved by hepatic artery infusion 
with cytotoxic agents. During such con- 
tinuous infusion over several weeks, throm- 
bosis of the hepatic artery may occur. 
results in loss of the artery used for the 
Occasionally, the collateral vessels 
develop following arterial occlusion hav 
sufficient caliber to accommodate a reinfu- 
sion catheter (Fig. 1, Æ and B), but more 
generally multiple small collaterals develop 
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hic. 3. A $9 year old patient with metastatic breast 


carcinoma had partial (approximately go per ce nt) 
occlusion of the hepatic artery following a 3 week 


course of intra-arteri 

Selective angiography of the right inferior phrenic 
artery originating from the aorta demonstrates 
well developed collateral ves to the liver. 


(Arrow points to a collateral branch of the hepatic 


and Jur 
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oe catheterized selectively, are not suitable 


(Fig. 1C; and 2 B), which, even if they can 


for prolonged infusion therapy. Howev er, if 
the hepatic artery has been occluded, cath- 
eterization of the inferior phrenic artery 
1Y0uld be attempted for continued infusion. 
It is important to know that hypertro- 
hy of the inferior phrenic artery does not 
occur only following hepatic artery. occlu- 
sion. It may also develop secondary to in- 
ammatory conditions of the pleura, as we 
have seen dilated tortuous vessels from the 
»osterior. branch of the inferior phrenic 
artery supply pleural adhesions following 
pleurisy or hemothorax. The right inferior 
phrenic artery originating from the rena 
artery or aorta may also participate in col. 
ateral arterial How to the liver in the pres- 


[» 


* . 


ence of celiac artery stenosis. 

The interior phrenic artery was recog- 
nized in 1933 as a significant hepatic col. 
ateral pathway.’ As such, it has gained 
importance in therapeutic hepatic artery 
igation for palliation in malignant hepatic 


¥ . 


tumors, and it is a possible pathway for 
intra-arterial infusion therapy following 
hepatic artery occlusion. However, occlu- 
sion or ligation of the hepatic artery may 


" 


"IG. 4. À 4$ year old patient with metastatic breast cancer. (4) There are several stenotic areas in the hepatic 


~ E 


artery, The artery was occluded by prolonged chemotherapeutic infusion. The arrow demonstrates 
artery in the right lobe which is also filled at (B) selective inferior phrenic angiography following occlusi 
of the hepatic artery. Open arrow indicates the loop of hepatic arterv which fills via collaterals 


from the right inferior phrenic artery, 
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reduce the effectiveness of the intra-arterial 
infusion therapy, or may make it impossible, 
because collateral pathways which develop 
and contribute to the arterial supply of the 
tumors may be too small for prolonged 
infusion therapy. 


SUMMARY 


Seven patients who had thrombosis of 
the hepatic artery secondary to prolonged 
intra-arterial infusion of cytotoxic drugs, 
or had hepatic artery ligation, demon- 
strated significant inferior phrenic artery 
collateralization to resupply the liver and 
eventually the metastatic tumor nodules. 


George W. Wirtanen, M.D. 
Radiotherapy Center 
University of Wisconsin 
School of Medicine 
Madison, Wisconsin 53706 
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CARCINOMA OF PANCREAS—PALLIATIVE 
RADIOTHERAPY* 


M.D.,f EDWARD BERON, M.D.,t ROY WILBUR 


MELBYE, M.D..,+ 


and FREDERICK W. GEORGE, III, M.D.t 


LOS ANGELES, CALIFORNIA 


HERE are few cases of potentially 

curable carcinoma of the pancreas. 
Most cases are considered only for pallia- 
tive therapy.^* The therapeutic goals for 
oalliation have included increased longev- 
ity, decreased abdominal mass, decreased 
jaundice and relief of pain. Radiotherapy 
has been employed for palliation. The eff- 
cacy of radiotherapy has been ques- 
tioned, ^»? 
Ve analyzed our experience with pallia. 
tive radiotherapy for carcinoma of the 
pancreas, adhering to the definition of 
palliation as "soothing without really cur- 
ing. "? The experience suggested that a high 
incidence of therapeutic benefit could be 
achieved with modest dosages of irradia- 
tion. 


MATERIAL AND METHOD 


Between 1964-1971, 20 cases of pan- 
creatic carcinoma were treated with radio- 
therapy for the chief complaint of pain at 


the Hospital of the Good Samaritan 
Medical Center. Between 1947-1971, 2 
cases were treated at LAC/USC Medical 
Center. The records were reviewed and the 
key information extracted. 

The diagnosis of pancreatic carcinoma 
was made by the surgical findings of a mass 
in the pancreas in all cases. Eleven cases 
had proven liver metastases. A biopsy of 
the mass was done in 8 cases and a biopsy 


came to autopsy. The autopsy findings 
confirmed the diagnosis of pancreatic carci- 
noma in the 7 cases. 

Twenty cases were treated with cobalt 
60 teletherapy and 2 cases were treated 
with 240 kv. roentgen therapy. Twelve 
cases received concomitant ¢-fluorouracil. 
Nine cases were treated with an initial 
oading dose of 5-fluorouracil; 3 of the cases 
without the initial loading dose.?? 

The case material was divided into 2 
groups according to response to therapy. 
Group one had significant alleviation of 
pain and a documented reduction in the 
potency and frequency of analgesic require- 
ments. Group two had neither improve- 
ment of pain nor reduction of analgesic 
requirements. Parameters studied were the 
total irradiation dosage given, the dos: ge 
at which a favorable response was ob. 
served, the effect of concomitant ;.fluoro- 
uracil and the relation of liver metastasis 


and histopathology to response. 
RE 

Seventeen of the 22 patients had signif. 
icant alleviation of pain with radiothe ‘apy; 
6 of these patients had an antecedent 
biliary drainage procedure. The tumor dose 
administered in this group varied from 600 
rads/4 days to 5,000 rads/48 days. The 


average tumor dose for a favorable re- 
sponse was 1,440 rads/14 days (Table 1). 
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The mean survival time from dateof initial 
radiotherapy was 67 days. 
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of the adjacent lymph nodes or liver nod. 
ules was done in 14 cases. Eight cases had a 
concomitant biliary diversion procedure. Five of the 22 patients did not have 
"welve cases were poorly differentiated significant alleviation of pain with radio- 
carcinoma; 4 cases were well differentiated; therapy; 2 of these patients had an an. 
and 6 cases were not classified. Seven cases | tecedent biliary drainage procedure. The 
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* Presented at the Seventy-third Annual Meeting of the American Roen tgen Ray Society, Washington, D. C., October 3-6, 1972. 
_ From the Department of Radiation Therapy, Hospital of the Good Samaritan,t and Division of Radiation Therapy, LAC/USC 
Medical Center. 
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Palhative Radiotherapy 


TaBe I 


TUMOR DOSE TO ALLEVIATE PAIN 
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soo rads/ 7 days 1,053 rads/10 days 


600 rads/ $ days 1,071 rads/ 8 davs 
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675 rads/ 8 days 1,305 rads/14 days 
675 rads/12 days 
700 rads/ 9 days 
720 rads/ 9 days 
“co rads/10 days 


total tumor dose varied from 650 rads/6 
days to 5,000 rads/57 days. The mean 
survival time from date of initial treat- 
ment was 39 days. 

Nausea was observed by 9 patients prior 
to radiotherapy. With radiotherapy 3 ad- 
ditional patients developed nausea; how- 
ever, 2 patients had less nausea. 

Twelve cases received $-fluorouracil; 8 
had significant palliation. Ten cases did 
not receive z-fluorouracil; g had significant 
palliation (Table 11). 

Eleven cases had liver metastasis; 8 of 
the 11 cases had significant palliation 
(Table n). Five of these 8 cases also had 
received $-fluorouracil. 

Cases with either poorly ditferentiated 
carcinoma or nonclassified carcinoma had 
a high incidence of favorable response. 
Cases with well differentiated carcinoma 
had a low incidence of response (Table 
iv): 

DISCUSSION 
Patients with carcinoma of the pancreas 


commonly have distressing pain.^* The 
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EFFECT OF CONCOMITANT §-FLUOROURACIL ON 
THE RESPONSE TO RADIOTHERAPY 


Pain No Pain 
Palliation Palliation 
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2,590 rads/29 
3,159 rads/26 


1,840 rads/ 12 days 
1,925 rads/ 15 days 
2,100 rads/ 9 days 
2,400 rads/ 15 days 
2,400 rads/136 days 


days 
days 


management of pancreatic carcinoma pain 
can be dificult. Surgical management has 
been reported to be worthwhile. Bihary 
drainage procedures have alleviated pain 
in patients with or without Jaundice.’ 

The radiotherapeutic management of 
pancreatic carcinoma pain has not been 
well accepted. Falkson and Falson? have 
suggested that it may be worthwhile, but 
only with concomitant  s-fluorouracil. 
Miller and Fuller* believe that radio- 
therapeutic doses of 5,000 rads or more 
should be considered, especially if an im- 
provement in the duration of survival is 
to be sought.? However, radiotherapeutic 
doses of this magnitude, administered to 
the upper abdomen, can cause adverse re- 
actions that are difficult to accept in pa- 
tients with almost no expectancv of cure 
and a predictably short life expectancy. In 
our series, significant alleviation of pain 
was usually achieved with a tumor dose of 
less than 1,600 rads. Most cases had 
poorly differentiated carcinoma. The pres- 
ence of liver metastasis did not interdict a 
favorable response. We were unable to 
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EFFECT OF LIVER METASTASIS ON THE 
RESPONSE TO RADIOTHERAPY 
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Tase IV 


INFLUENCE OF HISTOPATHOLOGY ON THE 
RESPONSE TO PALLIATIVE RADIOTHERAPY 


No Pain 
Histopathology Pallia- 
tion 
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Well differentiated carcinoma 
Poorlv differentiated carcinom: 
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&-fluorouracil. 

Nausea was a frequently observed symp- 
tom prior to radiotherapy. At radio- 
therapeutic dose levels that induced pain 
relief, nausea was infrequently made worse 
and occasionally improved. 

Radiotherapy has not been shown to 
prolong life. "Therefore, for purpose of 
palliation, the administration of low tumor 
dosage, if efficacious, is proper. The total 
number of cases in the studv precludes un- 
equivocable conclusions. However, the 
results do suggest that a trial of palliative 
radiotherapy, with tumor dosages that are 
modest, given over a relatively short pe- 
riod of time can significantly improve the 
quality of life in cases with painful, poorly 
differentiated pancreatic carcinoma. 


cacy of concomitant 


SUMMARY 


The efficacy of radiotherapy in the man- 
agement of pain caused bv pancreatic 
carcinoma was assessed. 

Radiotherapy was infrequently em- 
ployed to alleviate pain. However, when 
employed, radiotherapy almost uniformly 
alleviated pain at low dose levels that were 
well tolerated. 
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The presence of liver metastasis did not 
interdict a favorable response. 


Nathan Green, M.D. 

Radiation Therapy 

Hospital of the Good Samaritan 
1212 Shatto Street 

Los Angeles, California 90017 
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CLINICAL DECISIONS IN THE MANAGEMENT O 
STAGE I ENDOMETRIAL CARCINOM? 

SHAPIRO, M.D., SAMUEL S. KUROHARA, M.D., and 

FREDERICK W. GEORGE, HI, M.D. 


LOS ANGELES, CALIFORNIA 
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CARCINOMA of the endometrium, total hysterectomy and 15 cases subtotal 
A Stage t, is defined by the International hysterectomy). None of these pa 
Federation of Gynecology and Obstetrics, lost to follow-up for at least 
as carcinoma confined to the body of the diagnosis. 
uterus. The value of irradiation as an Grading of tissue preparation was carried 
adjuvant to surgery in the management out as follows: Grade o, adenoacanthoma 
of this cancer has been under controversy Grade 1, well-ditferentiated adenocarc 
for many vears. As was pointed out by noma; Grade 2, intermediately different 


1 


Gusberg and Yannopoulos? and others, this ated adenocarcinoma; and Grade 3 poorly 


p 


A 
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Stage 1 contains such a heterogeneous col- differentiated adenocarcinoma. Th 
lection of patients that comparison of treat- crude survival rates were 74, 65, 4 
ment protocols and survival rates among — 44 per cent, respectivelv. 

the various investigators 1s difficult. Pa- The age was divided into 4 ranges: 
tients with more favorable prognostic char- than 5o, 50-59, 60-69 and 70 years 
acteristics have tended to be treated by older; and these were associated with 
surgery alone. Certain authors have used nificantly varying § year survival rates 


bs 
ps 
Ix 
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this to imply that adjuvant irradiation isof 81, 68, 59 and 42 per cent, respectively. 
little use in Stage 1 carcinoma since their Uterine cavity depth and uterine size 
results with surgery alone have been so were both weakly discriminant with respect 
favorable. to prognosis and were well correlated with 
It is attempted in this study to describe each other. Therefore f 
S 


>, only the former 
a series of prognostically distinct groups measurement was emploved. Uterine cav- 


which are homogeneous in most features. ity depths of g cm. and 10 em. were Assoc! 


^ 


Thus. the most important variable, it is ated with § vear survival rates of £6 
3 5 S 


^ ~ 


hoped, is therapy and the success of the go per cent, respectively. 
various treatment regimens will be more Histologic grade, age and uterine cavit 
easily comparable. depth then were selected to subclassifv the 


— 


Stage I corpus carcinoma patients into 7 
prognostic classes. The procedure of su 


Between 1940 and 1963, 837 primary classification has been published elsewhere. 
cases of endometrial carcinoma confined to The Wilcoxon rank-sum, student 

corpus (clinical Stage 1) were treated at the Fisher exact, and chi-square tests 
Roswell Park Memorial Institute. How- employed on the appropriate occasic 


ever, in only 790 of these were histologic The Berkson-Gage actuarial method w 

slides available for grading purposes and used for estimations of survival, cancer 
complete clinical data necessary for the mortality and persistence-recurrence rates. 
undertaking of this study. Irradiation was 
the primary treatment in 265 cases and 


E " 


surgery in 525 cases (of which $10 cases hac Table : shows that patients w 


MATERIAL AND METHOD 


RESULTS 
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PROGNOSTIC CLASSES IN STAGE I CARCI 


oad 
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e Year Cancer 
Survival* 


Persistence 


Mortality* Recurrence* 


per cent) (per cent) 


$O years 
Grade o or! 


50-69 years 
Grade o 


$0-69 years 
srade I 


7O years 
Grade 2 or 3 
g cm. cavity 


70 years 
Grade o or I 


7O years 


Grade 2 or 3 
10 cm. cavity 


7O years 
Grade 2 or 3 


All Cases 
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* Crude § year survival rates decrease, and relative 
increase with class A through G (p .02 to .cot). 


endometrial carcinoma consist of a broad 
spectrum of groups of patients with signifi- 
cantly different degrees of prognoses. It is 
seen that classes A through C groups of 
patients are arranged in decreasing order of 
survival. The discrepancy occurring in the 
order of cancer mortality and recrudescence 
‘ates for classes D and E is slight. This is 
explained presumably by the higher inci- 
dence of concurrent disease deaths in Class 
»ecause of the advanced age of patients, 
and the lower incidence of cancer deaths or 
of recurrence because of their lower grade 
of malignancy. 
ass A consists of young patients (less 
than £o years of age) with low grade cancer 
(o or 1). The crude § year survival rate is 
86 per cent with only 8 per cent of deaths 
due to corpus cancer, and with 17 per cent 


of cases having had persistent or recurrent 
cancer, This means that survival corrected 
for noncancer deaths is 92 per cent and that 
9 per cent (or half of the cases that had 
persistence or recurrence) was salvaged 
within 5 years post treatment. The proce- 
dures of retreatment and results for recur- 
rent corpus cancer have been published 
previously.? 
-lass B consists of middle-aged patients 
(50-69 years) with adenoacanthoma and 
nas the next best survival rate of 77 per 
cent. Eleven per cent had recrudescence of 
disease. None of these were salvaged. The 
corrected survival rate is 8g per cent, 
Class C makes up nearly half (44 per 
cent) of the cases with localized cancer, 
consisting of middle-aged patients with 
Grade 1 lesions, The survival rate is 66 per 
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CLINICAL FINDINGS AND PROGNOSIS ACCORDING TO TREATMENT 
IN STAGE I CARCINOMA OF CORPUS UTERI 





noo II 


Clinical Findings 





Treatment Groups 








Irradiation S , Preoperative 
Only i Irradiation 
ee pe a Min tle aac cL MEL a ae ee 
No. of cases 265 130 395 
Mean age (yr.) 65+ 60— 60— 
Mean weight (lb.) 180+ 168 — 1774- 
Hypertension (%) 54 55 53 
Diabetes (%) Ig 16 16 
A.S.H.D. (% gip 25— 17— 
Medically inoperable (%) 93+ i= 8— 
Persistent or recurrent disease (%)* 27+ 26+ 14— 
Local disease (%)* 25+ 25+ g= 
Crude 5 year survival (%) 47— 59+ 73+ + 
Cancer deaths (%) 22+ 17 12— 





+ Indicates values significantly higher than those indicated by 
indicated by — for each of the findings (p .02). 











— , ++ indicates values higher than those indicated by + and those 


* Disease persistent or recurrent O to 5 years post treatment. Local disease includes cases with persistent or recurrent lesions in 


corpus or vagina with or without pelvic or distant spread. 
A.S.H.D.= arteriosclerotic heart disease. 


cent with 12 per cent dying of cancer. Six- 
teen per cent of cases had recrudescence of 
disease of which one-fourth (or 4 per cent 
of the total) were controlled by subsequent 
treatment. The corrected survival rate 1s 
89 per cent. 

Class D consists of non-elderly patients 
(less than 70 years of age) with high grade 
lesions (2 or 3) and with normal or small 
uteri (cavity depth less than 10 cm.). Sur- 
vival is 61 per cent with 23 per cent dying 
of uncontrolled or recurrent cancer. The 
corrected rate 1s 77 per cent. 

Class E consists of elderly patients 
(more than 69 years) with low grade can- 
cers. Because of advanced age, the crude 
survival rate is onlv 49 per cent; however, 
when corrected for noncancer deaths the 
rate is 86 per cent, nearly as good as that of 
Class C. Twenty per cent of cases had re- 
crudescence of which one-third (or 6 per 
cent of the total) were salvaged. 

Class F consists of non-elderly patients 
with high grade lesions and with large uteri 
(cavity depth greater than 9 cm.). Survival 
rate is low (34 per cent) with 31 per cent of 
cases dying of cancer. None of these that 


persisted or recurred were saved. The cor- 
rected rate 1s 69 per cent. 

Class G with the lowest survival rate of 
only 33 per cent consists of elderly patients 
with high grade lesions. The death rate due 
to cancer is 42 per cent with a corrected 
rate of §8 per cent. Nearly half of the cases 
had recrudescent disease and only one- 
eighth of these were salvaged. 

Table 11 shows the differential clinical 
features and course of patients subjected to 
3 different regimens: primary irradiation; 
hysterectomy; and irradiation followed by 
hysterectomy (except for less than 3 per 
cent who had a subtotal hysterectomy 
procedure). 

Patients treated with irradiation only are 
elderly and poor operative risks, primarily 
due to cardiovascular disease; survival is 
the lowest of the 3 treatment groups due to 
the high incidence of concurrent disease 
deaths (31 per cent). 

Patients treated with total or subtotal 
hysterectomy initially had lower average 
weights. Their survival is intermediate in 
position, but its persistence or recurrence 
rate is similar to those treated with irradia- 
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METHODS OF MANAGEMENT OF STAGE I CARCINOMA OF CORPUS UTERI 
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; Irradiation Preoperative 
T S r die 
reatment Techniques Only urgery lees aiaa 

No. of cases 265 130 395 
Surgery 

Total hysterectomy — 96 98 

Subtotal hysterectomy —- 4 2 
Uterine radium 

Multiple tubes 56 — 36 

Tandem 44 — 64 

Mg.-hr. (1X 102), mean 48 — Eur 
Vaginal radium 3 27 g” 

Mg.-hr. (1X10), mean 9 30 16 
X-ray therapy 56 28 16* 

Pelvic dose (1 X10? r), mean 40 36 28 
Point A dose (1X 10? r), mean 64 34 $9 


* Postoperative irradiation. 


tion. Cancer mortality is intermediate and 
is not different from those of the other 2 
groups. 

The group receiving preoperative irradi- 
ation has the best survival, and the lowest 
cancer morbidity and mortality rates. Ex- 
cept for the greater mean body weight the 
clinical characteristics of this group are 
similar to those of the surgical group. 

Table ut shows the radiation technique 
employed and doses administered. More 
than half of patients received intrauterine 
radium using the Heyman packing tech- 
nique (56 per cent in the irradiation only 
group and 36 per cent in the preoperative 
irradiation. group). Patients with small 
uterine cavities received radium via the 
radium applicator. Two applications of 
2,000 to 3,000 mg.-hr. each, were made 2 to 
4 weeks apart, lower doses being given with 
tandem applicators. On the average, most 
patients in the preoperative irradiation 
group received a total dose close to 6,000 
mg.-hr. In the irradiation only group, pa- 
tients who received external irradiation 
received lower radium doses. Thus, the 
mean dose was less than 6,000 mg.-hr. 








Total hysterectomy was the definitive 
surgical procedure in the majority of cases 
(97 per cent). Subtotal hysterectomy was 
employed in 14 patients and they all re- 
ceived postoperative irradiation. In the 
surgical group 57 patients had hvsterec- 
tomy alone, 30 had hysterectomy plus 
radium, 37 had hysterectomy plus roentgen 
therapy and 6 had subtotal hysterectomy 
plus radium. In the preoperative irradia- 
tion group 342 patients had radium appli- 
cations before surgery. The 9 who had sub- 
total hysterectomy also received postopera- 
tive roentgen therapy in addition. Of the 
others, 40 patients received roentgen ther- 
apy plus radium and 13 only roentgen 
therapy before hysterectomy. 

Vaginal radium sources in colpostats, 
plaques or ovoids were seldom used in the 
irradiation only and preoperative irradia- 
tion groups. Some 27 per cent of the surgi- 
cal group received postoperative vaginal 
radium to a mean dose of 3,000 mg.-hr. 
Full pelvis roentgen therapy of approxi- 
mately 4,000 r in 4 weeks, was administered 
in 56 per cent of the irradiation only group 
and postoperatively, in 28 per cent of the 
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tive irradiation groups to approximately 
3,000 r in 3 weeks. The major indications 
for postoperative roentgen therapy were 
invasive cancer deep in the myometrium or 
outside the corpus in the fallopian tubes, 
ovaries and/or pelvic lymph nodes. 

The average doses to Point A were esti- 
mated as 6,400 r in the irradiation only, 
3,400 r in the surgical, and $,900 r in the 
preoperative irradiation groups. The low 
Point A dose in the surgical group is due to 30 
the fact that in about half of the cases re- 
ceiving postoperative irradiation, vaginal 
radium was administered only for prophy- 
laxis. The radium dose for such cases was 
usually 2,000 to 3,000 mg.-hr. | 

Figure 1 illustrates graphically the mono- | 
tonic decrease in crude 4 year survival 
ates from Class A through G groups of | 
patients, treated with irradiation onlv, | 
surgery or preoperative irradiation, | 

Among the 3 treatment modalities the : m pee ye pe ae 
preoperative irradiation method IS ASSOCI- PROGNOSTIC- CLASS 
ated with the best survival for Classes € 


x 


surgical and in 16 per cent of the preopera- | 
| 


x RADIOTHERAPY 
+ SURGERY 
a PREOPERATIVE RADIOTHERAPY 


PERCENT CRUDE FIVE YEAR SURVIVAL 


Vic. 2. Crude ¢ year survival rates for prog 
classes according to treatment. The variat 
among treatment groups within progn classes 


indicated by arrows are significant ip: 


znosti 


through F as illustrated in Figure 2. The 
observed variations are not significant for 
end classes A (patients less than so years 


with low grade lesions) and B (patients 


50-69 years with adenoacanthoma) and for 


y 


Class G (patients over 69 years with hig 


grade lesions). 
Figure 3 shows that persistence or recur- 
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rence of disease at all sites (local, distant or 


T 
A 
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both) within 4 vears post diagnosis differs 
among treatment groups within Classes er 
D and G. It is highest for patients treated 
by irradiation in Class C (so~6o vears, 
Grade 1) and for those treated surgically in 
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Classes D (less than 70 years, less than 


cm. cavity, high grade lesions) and G (over 


YEARS AFTER DIAGNOSIS 69 years, high grade lesions). Local 
Eig. t, Survivorship in prognostic classes of Staye SHE CORDES d Mm and, d : neue with e 
i carcinoma of the corpus uteri. Vertical bars indi- without regional pelvic or distant sprea dat 
cate +2 standard errors. one time or another within the 
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(2) common clinico-pathologic factors such 

x RADIOTHERAPY as age, histologic grade and uterine cz vity 

ce depth can be used to classify these patients 
4 EOPERATIVE RADIOTHERAPY ^ " n . iere 

into distinct prognostic groups; (3) 1n gen- 

cral, the results of preoperative irradiation 

in the management of these patients are 

superior to those of surgerv with or without 

postoperative irradiation, survival and inci- 

dences of recurrent disease and of cancer 

deaths being less when irradiation is admin. 

istered prior to surgery; (4) irradiation 

alone is employed in patients who are of 

/ poor surgica risk, survival being low be- 

” cause the majority of cases die of concur- 

rent disease, and the recurrence persistence 

rate 1s similar to that of the surgical group, 

ut the proportion of failures having been 

salvaged 1s less; (5) operable patients who 

are young (less than co years of age) with 

low grade lesions and patients with adeno. 

acanthomas show only slight improvement, 
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D E F G mo. 
PROGNOSTIC CLASS 


QO 


X RADIOTHERAPY 


" | + ^ SURGERY 
hig. 3. Five year persistence or recurrence rate | à PREOPERATIVE RADIOTHERAPY 


prognostic classes according to treatment. The 
variations among treatment groups within prog- 
nostic classes Indicated by arrows are significant 


p 0.05). 


D atte 


period, had a similar variation as for al 
sites above, except that in the high grade 
esions the preoperative irradiation group 
had a lower incidence of recurrence of loc; 
disease. 

Figure 4 indicates that deaths due to 
cancer differ among treatment groups 
within Classes C, D and G in a similar man. 


ner as in cancer persistence or recurrence 


rates. 

The complication rate was low. There 
were only 2 cases of rectovaginal fistulas 
in the irradiation only group, and on y 50 
cases of postoperative wound complications 
without relationship to the type of adju- 
vant irradiation. PROGNOSTIC CLASS 


The results of this study can be summa. , = , l 
: Fasi ] - ) na ° PEE a Fre. 4. Five year cancer mortality for prognostic 
rized as follows: (1) en ee pere classes according to treatment. The variations 
confined to corpus consists of groups of among treatment groups within prognostic classe 
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PERCENT FIVE YEAR CANCER MORTALITY 
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individuals with a wide range of prognose indicated by arrows are significant (p 0.05). 


il 





adminis- 


when preoperative irradiation is 
who are 


tered; and (6) operable patients 


middle-aged (50-69 years) with Grade 1 
lesions and patients with high grade lesions 
when preoperative 


fare significantly better, 
irradiation is emploved. 


DISCUSSION 


'T he survival and course of patients with 
carcinoma of the endometrium are affected 
by various factors. Thiede and Lund" 
found in their group of patients that age at 
diagnosis, uterine bulk and depth, degree 
of tumor anaplasia, depth of tumor inva- 
sion, and cardiac status were statistically 
significant 1n determining survival. Nolan 
et al? showed that patients with smaller 
uteri had a better chance of survival than 
those with larger uteri. Morris eż al." and 
Gusberg and Yannopoulos had similar 
findings. 

Manv influence uterine size, 
including parity, presence of fibroids, 
menopausal status, and size of the tumor. 
It has been suggested that larger, more 
friable tumors, metastasize more easily; in 
addition, it is an indication that the tümof 
has been present a long time and therefore 
is more likelv to have spread. 

Lampe,” Nolan ef al? Climie and 
Rachmaninoff? and others have correlated 
histologic grade and prognosis. The poorer 
prognosis for the more e anapl: stic lesions 1s 
probably related to their increased ability 
to invade the lymphatics and to their po- 

tential for myometrial penetr ation. Nolan 
k al? illustrated that patients with large 
or small uteri with high or low histologic 
grade tumors had better survival rates fol- 
lowing preoperative irradiation and surgery 
rather than surgery alone. Speed? tried to 
show with a relatively small number of 
cases that in histologic Grades 2 and 3, a 
greater survival rate occurred after surgery 
alone than after irradiation in combination 
with surgery. 

Older patients with carcinoma of the 
corpus uteri have less chance of survival. 
This is related to the fact that the incidence 
of degenerative diseases such as arterio- 


factors 
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sclerotic cardiovascular disease, hyperten- 
sion, diabetes and others, increases with 
age. In the series of Morris e al?” rhe mé 
dian age was $9.2 years, in Speed's!” ie 
it was $$ years, i and in the series of Marcial 
et al.? it was 58.7 years. 

A staging svstem based on uterine size 
and depth, histology of the tumor, and 
cervical involvement was discussed by 
Gusberg and Yannopoulos.’ The value of 
preoperative irradiation in Stage 1 carci 
noma of the uterus is still subject to con- 
troversy, The objectives of irradiation in. 
clude induction of uterine shrinkage, ren- 
dering hysterectomy easier, and devitaliza- 
tion of the tumor so that recurrence, as well 
as implantation, 1s less likely to occur. 
Gr: am reviewe al the Bree ature on ied 

retrial c cent 

average recurrence rate re eporte edin as 
treated with surgery alone versus 3 per cent 
average recurrence rate in ales se d pre- 
operative radiation therapy. 

Table 1v summarizes the representativ 
5 vear survival rates in Stage 1 carcinoma 
of the endometrium reported by various 
a T he summary shows a 77 per cent 

>ar survival rate for preoper rative irra di- 
NS (aed bv hysterectomy vers : 
per cent § year survival for surgery 
It is assumed that the patients with small 
uteri and low-grade tumors were more 
likely to have undergone surgery i ten- 
dency demonstrated by Nolan ef aL 3 
their study. Thus the difference 
ment becomes more significant. The 
in the ont literature? * ? is toward the 
use of preope ‘ative radiation therapy and 
surgery in the treatment of Stage | carci 
noma of the endometrium, Graham,‘ in a 
preliminary report of a randomized study, 
showed 76 per cent $ year survival using 
preoperative irradiation and s surgery versus 
$1 per cent ç year survival using surgery 
followed by radiation therapy as compare d 
to 64 per cent § year survival utilizing 
surgery alone. His data suggest that adju- 
'ant radiotherapy is of some value whether 
given pre- or postoperatively, Since Oo. 
Factors seem to be the most important, we 
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have grouped according to 
those variables correlating with prognosis, 
which we have found to be uterine size, pa- 
tient age, and tumor ustology. Thus 
grouped, they make up relatively homoge- 
neous prognostic classes within the Stage 1 
category.’ Our system is designed to mini- 
mize variation in survival within the classes 
so that the only remaining major variable is 
the method of treatment. 


CONCLUSIONS 


Our data suggest the following conclu- 
sions: In young patients (defined as those 
less than «o vears old), who have re atively 
benign tumors (defined as histologic Grade 
O or 1), surgerv alone appears to be the 
treatment of choice. This, in genera 
agreement with Kempson and Pokorny,’ 
recommends, in low grade lesions, a tria 
with progestational agents and curettage; 
if the lesion does not respond, a hysterec- 
tomy is advised. 

In patients so to 69 years of age, with 
ustologic Grade o tumors, surgery alone 
may also be the treatment of choice. Veri: 
cation of the above statements will require 
further study with a larger group of pa- 
tients, 

In patients 5o to 6g years of age, inde- 


pendent of the uterine depth and with 
histologic Grades 1 through 3; 1n patients 


less than so vears of age, with tumors of 
ustologic Grades 2 or 3, and in patients 


Per Cent 
Survival 


Per Cent 
Survival 


Maanens rva 


448/613 


* 


O or 1, the treatment of choice appears to 
Æ preoperative irradiation followed bv 
surgery. 


In patients over 70 vears of age with his- 
* / xi S * 
ts 2 Or 3 tumor, there is no 


o years of age or older with tumor Grades 


clear-cut survival difference between treat- 
ment regimens. Further study with larger 
groups will be required to define optimal 
therapy in these patients. In this last group 
there was a significant rate of recurrence of 
tumor following surgery alone as well as a 
higher § year cancer mortality. The data 
thus suggest that, if feasible, preoperative 
irradiation followed by hy sterectomy might 
be the treatment of choice. Irradiation 
alone would almost surely be the treatment 
of choice in patients unable to withstand 
surgery regardless of age. 

In most patients intrauterine radium 
alone was used for irradiation. It is predi- 
cated that the addition of external irradia- 
tion would further improve survival, This 
should be especially true in histo Ogic 
Grades 2 and 3. 


MMARY 


series of 790 patients with Stage 1 
carcinoma of the corpus uteri, collected 
from 1940 to 1963, was divided into sets of 
prognostically distinct groups, The groups 
were arranged according to the patients age 
and histologic grade of their tumor. The 
uterine depth of the patients was used as 
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well, where applicable. Within each group 
there was minimal variation in survival 
rates. The only major variable according to 
our data was therapy. Therefore, the rela- 
tive merits of surgery and irradiation were 
readily comparable. 

Our study suggests that hysterectomy 
combined with irradiation (preoperative) 
appears to be the treatment of choice in 
Stage 1 cancer of the endometrium, except 
in the voung patients with low grade tu- 
mors where surgery alone may suffice. In 
patients unable to withstand surgery, te 
radiation alone appears to be the treatment 
of choice. 


Robert F. Shapiro, M.D. 

Radiation Therapy Section 

Los Angeles County-University of 
Southern California Medical Center 

Outpatient Building, Room [P-2 

1200 North State Street 

Los Angeles, California 90033 
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By PHILIP J. DiSALA, M.D,t JOSEPH R. CASTRO, M.D.4 
and VELIX N. RUTLEDGE, M.D. 
HOUSTON, TEXAS 


IXED mesodermal sarcoma of the 
— ^ uterus is a relatively rare tumor that 
is associated with a grave prognosis, 
Sternberg e¢ a/.,° for instance, reported 21 
cases, all succumbing to the disease. In 
1966 Edwards? reported a 42 per cent 2 
year survival in a selected group of patients 
who were treated at the M. D. Anderson 
Hospital and Tumor Institute at Houston, 
Texas with preoperative radium therapy 
followed by hysterectomy. 

This paper enlarges on that report by 
analvzing the treatment techniques and 
results on all patients seen at our hospital 
with this diagnosis during the period from 
March 1944 through December 1969, in- 
cluding a recent group of patients treated 
with preoperative whole pelvis irradiation, 
radium insertion and hysterectomy. 


CLINICAL MATERIAL 


From March 1944 through December 
1969, 101 patients with mixed mesodermal 
sarcoma of the uterus were seen at the 
M. D. Anderson Hospital. Follow-up infor- 
mation is available on 94 patients including 
19 patients who in early vears received no 
treatment because of far advanced disease. 
Thus, 75 patients are available for analysis 
of treatment techniques. 

The age range of 31 to 85 years with an 
average of 59.9 years is comparable with 
other reported age incidences.!^^? Seventy- 
five of the 94 patients were in the fifth, 
sixth, or seventh decades of life when the 
diagnosis was made, as shown in Figure 1. 

Twelve per cent of the patients in our 
series were nulliparous, while 30 per cent 


were Negroid, suggesting a higher incidence 
than in Caucasians (Table 1), 

Careful review of the history of the 94 
patients revealed that none of the patients 
had received either pelvic irradiation or 
intracavitary radium prior to the diagnosis 
of mixed mesodermal sarcoma of the 
uterus; thus, preliminary irradiation is 


probably not significant in the etiologv of 


this lesion. 

The interval between the onset of symp- 
toms and the diagnosis was relatively short, 
usually less than s months. 

Postmenopausal bleeding was the domi- 
nant presenting symptom. Abdominal pain 
and distention were experienced by a very 
small percentage of the patients. Other 
complaints included watery vaginal dis- 
charge, anorexia with weight loss, dysuria, 
and/or edema. 

The association of obesity, diabetes and 
hypertension in the patients with this 


30-49 30-50 — 50-60 — 60-70 70-80 80-20 


Age 


Fic. 1. Age distribution. 
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malignancy was high (Table 1). Thirty- 
eight patients (40 per cent) were diabetic at 
the time of diagnosis, 43 patients (45 per 
cent) had a diagnosis of obesity, and hyper- 
tension was seen in 23 patients for an inci- 
dence of 24 per cent of the total group. 


CLINICAL GROUPING 


Since the extent of disease is usually of 
prognostic significance in gynecologic ma- 
lignancies, a clinical-surgical classification 
was established as follows: 

Group I: Disease confined to corpus 

uteri. 

Group II: Extension to cervix, vagina 

and/or parametrium. 

Group III: Extension outside pelvis. 

Physical examination, radiographic find- 
ings and/or surgical findings were utilized 
in this classification scheme; unfortunately, 
depth of myometrial invasion was not sufh- 
ciently frequently recorded to be of consis- 
tent value. 


TREATMENT TECHNIQUES 


Various treatment modalities and com- 
binations thereof have been used in the 
treatment of these patients including: (1) 
hvsterectomy alone; (2) hysterectomy fol- 
lowed bv postoperative external irradia- 
tion; (3) preoperative radium followed by 
hysterectomy; and (4) irradiation alone 
where surgery was refused or contraindi- 
cated because of the extent of disease or 
medical problems. Recentlv (1966-1969) 
most patients received external irradiation 


TABLE | 


Nulligravida 
Multigravida 


Race 
Caucasian 
Negro 


Associated Diseases 
Diabetes 
Hypertension 


Obesity 


Mixed Mesodermal Sarcoma of the Uterus 


Tase H 


LENGTH OF SURVIVAL OF PATIENTS 
DEAD WITH DISEASE 


Months 
NUCGOL 
Patients 


73 per cent dead within 12 months of diagnosis. 
88 per cent dead within 24 months of diagnosis 


plus radium preoperatively in an attempt 
to give a more homogeneous dose to uterus 
and pelvic lymphatics. In earlier years, 19 
patients were not treated, mostly because of 
advanced disease, although a few refused 
treatment. 

When preoperative radium was utilized, 
5,000 mg.-hours of radium were given in 2 
insertions of Heyman capsules and intra- 


ginal mucosal dose from Fletcher colpo- 
stats, The radium insertions were separated 
by 2 weeks. When external irradiation was 
utilized, whole pelvis irradiation of 4,000 
rads in 4 weeks with the 22 mev. betatron 
photon beam was delivered through antero- 
posterior-posteroanterior 13 X14 cm. por- 
tals, followed by a Heyman capsule intra- 
uterine packing to deliver 2,500 mg.-hours. 
Afterloading Fletcher colpostats were also 
inserted to deliver 4,000 rads mucosal dose 
to the upper vagina. Hysterectomy and 
bilateral salpingo-oophorectomy followed 
the preoperative radium (or external irradi- 
ation) in 4-6 weeks. 


RESULTS 


The results are shown in Tables it-v: 
according to extent of disease and treat- 
ment modalities. The 24 month NED (no 
evidence of disease) rateis valid for analvsis 
of treatment techniques since almost all 
recurrences or distant metastases occur 
within that time period (Table 11). 

Survival is directly related to the extent 
of disease as shown in Table 11. Those pa- 
tients with tumor confined to the corpus 
have a good chance of local control (68 per 
cent) and survival (53 per cent), although 
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Tape IH 


OVER-ALL RESULTS BY EXTENT OF DISEASE 


Extent of Disease No. of Patients 


Group I | 
ree Alone j 34 


Minnie aet aao denne moe eennnn amen nnnnn erret nemen menn emen E amt cette 


Gron H 
Cervix, Vagina and/or 





NED (2 vears) Local Control (Pelvis) 


23/34 (68%) 


Parametrium : 45 LOS (8.5%) | 10/35 (24%) 
Group HHI | 


Outside Pelvis | 2r 


MEA e ama AAAren —————————— DOREM 


NED= No evidence of disease. 


some patients are lost because of upper 
abdominal disease or distant metastases. 
Extension of disease outside the corpus 
markedly lessens the outlook (Table ri). 

Analvsis of the results as related to the 
various treatment modalities is made more 
dificult by the necessity of correlating the 
results with the extent of disease. The pre- 
vious report by Edwards? indicated im- 
proved results when preoperative radium 
was utilzed rather than hysterectomy 
alone. However, most of these patients had 
limited disease and, in fact, in Group I, it is 
difficult to show an advantage of one mo- 
dality over another with the exception that 
some combination of surgery and radium 
appears preferable to either hysterectomy 
alone or irradiation alone (Tables IV, V, 
and vi). 

Table vit compares the local control and 
survival in Groups I and II between pa- 


0/25 (0%) | Ter 


tients who have been treated with hysterec- 
tomy or irradiation alone, in contrast to 
those receiving preoperative radium or 
external irradiation followed by hvsterec- 
tomy. Patients with microscopic disease 
found incidentally at hysterectomy who 
received postoperative irradiation are not 
included. A statistically significant differ- 
ence is not shown between preoperative 
radium and external irradiation. Both 
show an excellent rate of pelvic control, and 
markedly improved results over irradiation 
or hysterectomy alone. 
DISCUSSION 

The term mixed mesodermal sarcoma is 
appropriate because it gives some indica- 
tion of the nature of the tumor, and bears 
relation to a similar type of tumor occur- 
ring in other organs. There appears to be no 
benefit in further subdividing these tumors 


Taste IV 


TREATMENT PLANS IN GROUP I WITH RESULTS 


Treatment 


Hysterectomy Alone 


Hysterectomy- Postoperative Irradiation 


MM ——————————— ORDRE 


Preoperative Radium 4- Hysterectomy 


MuR 1L LM MR 


Mete nentes nini e em me nM ir vna m HP rea eine as ms ji IA Be Press n nii iare er EW RASA Ry PRI dai A TAREA ARTE RA A Pe m S anne 


Total 


SAA AI UR ITE nA EINER ISIN VP Rn ie MAAE SORAYA Ie ana e RRP RANE A lr ri I aem ve Me AMA AR AAA tel A I I PA RPM A aa ————— 





No. c of f Patients NE Di o 2 years) dest Con 


tarte taem ernst ee teen i nih stipe sla ri Sonn bi taser S Teens im metes nns amt REIN sensa aa miens mess mereenseee D eite S t etis espe n a P Aa Aena Mr tte teens 
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Mixed Mesodermal Sarcoma of the Uterus O35 


Table V 


TREATMENT PLANS IN GROUP H WITH RESULTS 











Hysterectomy + Postoperative Irradiation 


Preoperative Radium + Hysterectomy 


Preoperative Irradiation-+ Radium-- Hysterectomy 


Irradiation Only 


Incomplete Treatment 


Total 


histologically since the prognosis 1s similar 
for the entire group with the possible excep- 
tion of the pure homologous type known as 
endometrial stromal sarcoma. 

There are 
these tumors,?? but probably they arise 
from the epithelial stroma of the endo- 
metrium, cervix or upper vagina, occurring 
in children as sarcoma botryoides or in 
adults as mixed mesodermal sarcoma of the 
endometrium. The tumor tissue appears 
primitive and its pluripotential capabilities 
may explain the diversity of the histologic 
picture. Although the epithelial compo- 
nents in these tumors are limited to those of 
the female genital svstem, this is certainly 
not true of the sarcomatous cee Sup- 


rarious theories of origin of 
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porting the argument of the origin from 
epithelial stroma is the observation that 
these tumors characteristically arise in 
epithelial areas, never deep within the 
organ. 

These growths may be silent for some 
time with gradual enlargement until thev 
present as a pedunculated growth extend- 
ing through the os into the vagina. Con- 
comitant with the growth of this neoplasm 
to involve the cervix and vagina is a pro- 
gressive distention of the endometrial 
cavity and invasion of the myometrium. 

Many of our patients have had pelvic 
control of tumor through combined irradia- 
tion and hysterectomy only 
disease in the 


to recur with 
upper abdomen. Distant 
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TREATMENT PLANS IN GROUP IIl WETH RESULTS 





qu reatment 








ivsterectomy 





ae ere Only 





Incomplete Treatment 


"MM — ———————— eS Ee 


Total 





No. of Patients INE D i2 years’) Local Control 
i 


T 


matah emanenti anatra 


Pa 





4 Oo | 
d 


ba 
oO 


MN —— LLL LL 


bo 
ZFa 
© 
od 











636 


Taste VIT 


SURVIVAL AND LOCAL CONTROL 
BY TREATMENT MODALITIES 


(Groups I and II only) 


Mor Lo MMOMNNEEMMNMMEMMMMENNMMMMN MM Men ee mess timeat een m n ean fedet ti 


vpn Pelvic 
SED Control 
Hysterectomy Alone 2/10 2/10 
External Irradiation Alone 32/11 2/11 
Preoperative Radium and 
Hysterectomy SS AE 
Preoperative External Irradiation, 
Radium and Hysterectomy 4 10 9/ 10 


metastases can also occur, although the 
usual mechanism of death is intraabdomi- 
nal disease. Indeed pulmonary metastases 
were seen by chest roentgenograms and/or 
autopsy in only 14 of the 94 patients (15 
per cent). 

We have previously suggested the value 
of preoperative radium prior to hysterec- 
tomy in selected patients. More recently, 
on theoretical grounds, it seemed logical to 
deliver a more homogeneous dose of ex- 
ternal irradiation to the primary tumor and 
pelvic lymphatics followed by Heyman 
packing and/or intrauterine tandem inser- 
tion with vaginal radium. A hysterectomy 
and bilateral salpingo-oophorectomy was 
done 6 weeks later. Although the results 
when correlated with the extent of disease 
do not show any statistically significant 
advantage of this mode of therapy over 
preoperative radium plus hysterectomy, it 
is our distinct clinical impression that the 
latter group treated with external irradia- 
tion have generally been patients with more 
extensive disease and larger uteri than 
those treated prior to 1965 by preoperative 
radium and hysterectomy. In recent years 
these patients with large uteri who have 
been treated using external radiotherapy, 
radium and hysterectomy technique have 
had an improved rate of local control (6; 
75 per cent in Groups I and II). Further 
improvement in survival rates might result 
from combination of irradiation and sur- 
gery with chemotherapy. 


P. J. DiSaia, J. R. Castro and F. N 
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Patients in whom microscopic disease is 
discovered incidentally at the time of 
hysterectomy who receive postoperative 
irradiation have an excellent outlook, but 
the good results are chiefly related to the 
limited extent of disease rather than to the 
efficacy of the treatment modality. 


CONCLUSIONS 


1. Mixed mesodermal sarcoma of the 
uterus remains a devastating disease with a 
guarded prognosis. 

2. Both local control and survival are 
chiefly related to the extent of disease. 

3. The combination of irradiation and 
hysterectomy appears to be superior to 
elther irradiation or hysterectomy alone. 

4. External irradiation, single Heyman 
packing followed by hysterectomy and 
bilateral salpingo-oophorectomy offer the 
best chance of local pelvic control of the 
tumor and long-term survival. 

Felix N. Rutledge, M.D. 
Department of Surgery 

Section of Gynecology 
The University of Texas 

M. D. Anderson Hospital 

and Tumor Institute at Houston 
Houston, Texas 77024 
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CHORIOCARCINOMA* 


ASPECTS OF THE CLE 





ICAL PATHOLOGY 


By RICHARD D. KITTREDGE, M.D. 


NEW YORK, NEW YORK 





HORIOCARCINOMA is an unusual 


neoplasm. It arises most commonly 
from the trophoblast. It secretes a hor- 
mone, human chorionic gonadotrophin 
(HCG), and can disappear spontaneously 
despite distant metastatic disease. It was 
the first, and is still the only malignant 
neoplasm generally accepted as curable 
after systemic spread has occurred. It can 
mimic almost every disease in the female 
and thus be diagnostically most deceptive. 
It is commonly first diagnosed by biopsy of 
a metastasis, the primary lesion often re- 
maining silent. It differs from many other 
neoplasms i in the rapidity of growth and its 
frequently hemorrhagic character. All too 
often, the diagnosis is made post mortem. 
The following case illustrates the multi- 
ple problems characteristic of this disease. 


REPORT OF A CASE 


A 25 vear old woman entered the hospital 
with the chief complaint of hemoptysis, In- 
creasing dyspnea and chest pain of 1 day’s 
duration. The onset of her present illness is 
difficult to identify, but 1s a not related 
to her first pregnancy 3 years prior to this 
admission, at which time ne delivered a full- 
term child under local anesthesia with spon- 
taneous delivery of the placenta. Her preg- 
nancy had been uncomplicated except for a 
short episode of hyperemesis gravidarum for 
which she was hospitalized in her third month 
of pregnancy. Her present illness could be 
dated to her second pregnancy 2 years prior to 
this admission. Her pregnancy ended in a full. 
term spontaneous delivery at home. The pa- 
tient was admitted to the hospital and the pla- 
centa was expelled in the hospital. 

Eleven months later the patient was re- 
admitted for dysfunctional uterine bleeding. 
Dilatation and curettage were performed. The 
pathologic report was endometrial dystrophy. 





r. Frontal 
mal increased lucency of the right upper lobe. 


lic. chest roentgenogram showing mini- 


The patient did well and she was discharged 
shortly after the dilatation and curettage. 

Ten days later, the patient was admitted with 
right- sided chest pain, acute in onset, pleuritic 
in nature; however, no hemoptysis or sputum 
production was present. A chest roentgenogram 
at this time showed verv minimal increased 
lucencv of the right upper lobe (Fig. 1). More 
detailed questions elicited a history of 1 year 
of intermittent episodes of right-sided chest 
pain starting shortly after her second preg- 
nancy. Lung scanning at this time revealed 
perfusion defects in the right upper and lower 
lobes (Fig. 2; and 3). Six davs later, pulmonary 
angiog raphy revealed a definite pulmonary 
embolus in the right upper lobe obstructing the 
arterial circulation (Fig. 4). Anticoagulation 
was started. The chest pain persisted for 4 days 
and gradually subsided. Six days afrer the onset 
of anticoagulation, the patient was discharged 
in good condition, 

Two months after the lung scanning and the 
onset of anticoagulation, the patient entered 
the hospital once again with an acute episode 
of chest pain of 12 hours’ duration. Detailed 
history suggested that in the interim 2 months 


* From the Department of Radiology, St. Luke's Hospital Center, New York, New York, 
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Fic. 2. Lung scan, anterior position, reveals per- 
fusion defects in the right upper and lower lobes. 


between the onset of anticoagulation and the 
admission, at least '2 episodes of probable pul- 
monary emboli had occurred with accom pany- 
ing right chest pain. At this time, it was fele 
that laparotomy should be performed to evalu- 
ate the possibility of emboli originating from 
thrombus in the uterus, ovarian veins, and 
possibly vena cava. One day after admission, 
hysterectomy and a total abdominal salpingo- 
oophorectomy were performed. At operation, 
the right side of the uterus and the broad liga- 
ment contained 4 to ; distended veins. It was 
felt that this could be a source of emboli. The 
vena cava was explored and no clot was 


* site 





lic. 3. Lung sean, posterior position, shows defects 
in the right upper and lower lobes. 
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kic. 4. Pulmonary angiogram reveals a pulmonary 
embolus obstructing the right upper lobe arterial 
supply. 


demonstrated. Pathologic examination of the 
surgical specimen revealed a proliferative endo- 
metrium. No clot or tumor was demonstrated. 
Six days after operation while anticoagulated, 
she experienced sudden left chest pain which 
slowly improved over the next few d ays. Ap- 





hic. 5. Venogram of both lower legs is normal. 










































































































Vou. 7, 3 ^horiocarcinoma 
proximately 16 days postoperative, the patient 
was again discharged on anticoagulants. 
The patient did well for 2 mon ths and then 
presented with the chief complaint of hemopty- 
sis, dyspnea and chest pain of 1 day s« uration. 
‘This was despite anticoagulation with a maim- 
tained prothrombin time of 2 to 3 times normal. 
n the preceding 2 weeks, there had been 3 
definite episodes of chest pain, 1 on the eft anc 
2 on the right, with the epi 
this admission being the fourth episode. The 
patient had experienced in these 2 months 
increasing dyspnea with difficulty in exercising 
to the point of being unable to ride her bicvcle. 
She was admitted to the hospital at this time 
secause of her generally deteriorated state and 
for possible inferior vena cava ligation. Veno- 
erams of borh legs failed to reveal a source of 
emboh ( and 6). An inferior vena cava- que 2 An inferior ve "m 
fic. 7. An inferior vena cavagr 
gram demonstr i occlusion of tl v 
cava with collateralization around the vena around the vena cava sugg 
cava suggesting a large amount of thrombus checa bius, E 
( "he iliac veins were also diffusely in- 
j^ g. 8). A repeat pulmonary angiogram — to partly occiude the pulmonary «Lre tu the 
ies narked progression 9 t the em b olusin middle and lower lobes. The patient w 
the right main pulmonary artery (Fig. 9). I hé" otie operating room and a rig 
thrombus, in addition to completely occluding — embolectomy, ization of 
the artery to the right upper lobe, hac extended veins and clipping of the inferior vena cava were 
done. Clot was cleaned from the 
ili "ic examinatic 
clots from the right pulmonary art 
metastatic choriocarcinoma, No pathology 
found in the ovarian veins. Twenty-four hour 
Vic. 8. The iliac veins show occlusion 
nogram of both upper legs ! with collateralization. 
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than reports would suggest. 529 Visua 
disturbances due to choroidal metastases 
have been reported in many instances.’ 
Other ocular metastatic diseases may be 
reported as well?** Epistaxis is not un- 
common and can be fatal.” Pleural efusion 
vas been reported as the first sign of disease 
as late as 2 vears after a norma pregnancy: 
this was associated with a choriocarcinoma. 
tous mass in the left lung? Cardiorespira- 
tory disturbances have long been recog- 
nized as the cause of death in patients with 
multiple pulmonary involvement. More 
subtly, however, diffuse showers of intra. 
arterial occlusive emboli bv choriocarci- 
noma with associated thrombus ma v pre- 

lic. 9. A repeat pulmonary angiogram shows a sent ascentral puimonary hypertension with 

marked progression of the embolus in the right cor pulmonale. Even at this point, the 
main pulmonary artery. 7 he thrombus, in addi. disease mav be cy table. R eports of this 
ton to completely occluding the artery to the Peon ites A P. PAS 
right upper lobe, has extended to partly occlude general problem has peas AROE TERS es 
the pulmonary artery to the middle and lower last severa] years.* ^57? Dyspnea in patients 
lobes. with terminal neoplastic disease from 
choriocarcinoma on the basis of m assive 

urine gonadotrophin assays were m arkedly — pulmonary replacement is common. In a 

elevated. E ] series of g2 patients with choriocarcinoma, 

Chemotherapy was started consisting of 500 4. inétanees occurred of severe termina 
micrograms of actinomycin D intravenously dyspnea. An -ocoasiona patient will pre- 
for 5 days and too milligrams 6 mercapto- ote D oft ee ae 
purine orally for s days. Gonadotrophin assav e with d d diffuse ME 
dropped m arkedly. One week later, a second [OMA with dyspn ge TORIA DIS: 
course of therapy was again given. The patient Nancy n the immediate past or severa 
was then discharged following stabilization, Years prior to the terminal problem. The 

Eight weeks later, the patient was admitted diagnosis of intra-arteria pulmonary chori- 

for a third course of therapy. Since that time, ocarcinoma with a normal uterus has been 

the patient has done well. Prognosis is excellent. m ade after death. Abdominal disturbances 
of various kinds have been reported. 
a STO Hepatic metastases and sym ptomatology 
Because of the younger age group, the suggesting acute cho ecystitis have been 
diagnosis of malignancy is often not enter- seen 13 Jaundice and intraperitoneal hem. 
tained as a possibility. It should be empha- orrhage have been described. Jaundice 
sized that unexpected, unusual, bizarre ill- appears to be almost a ways a termina 
ness in a woman of reproductive age should finding due to metastatic in volvement of 
diways be regarded as possibly due to the liver.* Intraperitonea 1emorrhage has 
choriocarcinoma, Because of ‘apid growth occurred from spleen, liver and uterus. 
ate and hemorrhagic tendency, it can Intestinal hemorrhage? and intussuscep- 
produce an illness of relatively short dura- tion have occurred secondary to metastatic 
tion and sudden onset. involvement of the small bowel.2 
The exact form of clinic: presentation Choriocarcinoma mav occur abnormal y 
depends on location and behavior of the in place and time. It can be considered 
metastatic foci. 1 Intracrania iemorrhage acting classic: ly, if it occurs in the vody of 
is a much commoner first sign of disease the uterus during reproductive life and 
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produces diagnostic signs and symptoms 
within, at most, 2 years of a certain or prob- 
able pregnancy. It can, however, differ not 
uncommonly from the classical pattern, It 
can occur in the vulva, vagina, cervix, 
tubes, ovaries and even the broad liga- 
ment and peritoneal cavity.” Extra- 
genital choriocarcinoma can occur not un- 
commonly; że., a patient with widespread 
metastatic choriocarcinoma is found at hvs- 
terectomy or after death to have a normal 
uterus and no reasonably possible primary 
lesion at a gestational site. The patient may 
be known to have had or be onlv suspected 
of having had a possible causative preg- 
nancy. Serial sections of many uteri have 
removed doubt that absence of demonstra- 
ble primary lesion is a fact. This very con- 
fusing aspect of the disease was first de- 
scribed by Teacher in 19037 and is more 
common than generally thought. 7? In 
some serles, one-third of patients dead of 
choriocarcinoma showed no demonstrable 
primary lesion in the uterus. 

The lesion may appear 2 years or more 
after certain or pr obable pregnancy. On the 
grounds of timing, It appears unrelated to 
the previous pregnancy. It can appear after 
menopause which is perhaps even more 
troubling. Another more complicated situa- 
tion is where a choriocarcinoma develops 
after a normal pregnancy in a patient who 
has had a hvdatidiform mole on an earher 
occasion. This again is a long recognized 
and well documented occurrence? The 
diagnosis of choriocarcinoma todav is prob- 
ably made at least as often without histo- 
logic proof as with it. Active, persisting 
trophoblast can be detected ind eradicated 
with the location of the primary lesion 
remaining unknown. 

Lastly, the etiology of choriocarcinoma 
remains DM One of the more modern 
concepts which seems to hold out promise 
is the postulation of immunologic balance 
between fetus and mother. 


SUMMARY 


An unexpected, unusual, bizarre illness 
in a woman of reproductive age should 
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always be regarded as possibly due to 
choriocarcinoma. If the disease 1s diagnosed 
S e of a metastasis, the pathology is 
ested. 

I 'esentation in the form of hemorrhage 
or cardiorespiratorv disturbances is com- 
mon. 

Ic 1 oan the Dn. tumor generally ac- 
: diffuse metastases 
Xe pince ec. lies the immediacy 
of the problem; 7.e., a disease that is capable 
of rapid involvement of the body by me- 
tastases, causing typically severe compli- 
cations such as intracranial hemorrhage 
and pulmonary emboli, can, even in this 

catastrophic, severely adv modd stage, be 
completely reversib le if di agnosed in time. 
Department of Radiology 
St. Luke’s Hospital Center 


Amsterdam Avenue at 114th Street 
New York, New York 10025 
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SEMINOMA OF THE TESTIS* 


By VIRENDRA S. SAXENA, B.Sc, M.D., D.M.R.T., FER. (ENGLAND)? 


URING the period of 1947 to 1969, 207 
patients with malignant testicular 
tumors were registered at Brooke General 
Hospital (B.G.H.), Fort Sam Houston, 
Texas. Of these, 77 patients had histologi- 
cally proven pure seminoma of their testes 
(Table 1). Two of these patients with semi- 
noma were managed primarily outside ot 
this hospital, and were seen here onlv for 
their follow-up examinations for any evi- 
dence of recurrence of their disease. These 
2 cases have been excluded from this study. 
'This makes a total determinate number of 
75 cases that are available for this study. 
AGE INCIDENCE 
Most of our patients were between the 
ages of 21 years and 40 years with the 
highest number in the third decade of their 


life (Fig. 1). 
SIDE OF INVOLVEMENT 


The right and left testis was involved 
with almost equal frequency, the left one 
a little more commonly than the right. 
Thus there were 40 patients who had in- 
volvement of their left testis as compared 
to 35 patients with right-sided involve- 
ment (Fig. 2). 


DIAGNOSIS 
All of these patients had simple orchiec- 


Tasük | 


TOTAL NUMBER OF PATIENTS WITH 
SEMINOMA OF TESTIS 





Seen at B.G.H. (1947-1969) EE 
No. of patients treated elsewhere 2 
me p 
A 


Determinate No. of patients 


B.G.H. = Prooke General Hospital. 





BELOW 
20 YRS 


4-45 46.50 WER 


50 YRS 


Fic. 1. Age incidence. 


tomy with a high ligation of their spermatic 
cord for the purposes of establishing a 
diagnosis. The spermatic cord would be ex- 
posed first within the inguinal canal be- 
fore it would be clamped, ligated, and 
divided at the level of the internal in- 
guinal ring. The testicle would then be de- 
livered through this incision from the 
scrotum. 


PATHOLOGY 


The excised testes along with the sper- 
matic cord on all these patients were ex- 
amined at the Pathology Service of the 


Brooke General Hospital, Fort Sam Hous- 
ton, Texas. Multiple sections through dit- 


/ 


ferent parts of the excised testes and the 
spermatic cord containing normal and tu- 
mor tissue were obtained and studied by 
the senior pathologists. In those cases 
where anv doubt existed as to the exact 
diagnosis, the tissues from their tumors 
were then examined by the pathologists at 
Washington, D. C. 

Microscopic study of the diseased testes 
in all these patients showed a remarkable 
picture of uniformity in the appearance of 
the cell structure and their arrangement 
It showed cords of round or polygona 
cells, each cord containing anywhere from 
4 to 10 cells. The cytoplasmic boundaries 


i 
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and the Society of Head and Neck Surgeons, Boca Raton, Florida, May 14719, 1972. r 
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of these cells were hard to distinguish. 
These cells had clear cytoplasm. The nu- 
clei were enlarged and were round to oval. 

Of 75 patients there were only 4 in- 
stances, where there was invasion of the 
spermatic cord by the tumor at the time 
of orchiectomy. 


CLINICAL STAGING 


The purpose of clinical staging in tes. 
ticular tumors 1s mainly to plan treatment 
and to evaluate the efficacy of this treat- 
ment. The accuracy of clinical staging de- 
pends largelv on the level of refinements 
in our Investigative systems to detect an 
early spread of the disease beyond the pri- 
mary site of origin of the seminoma. 

In testicular. tumors the main and 
earliest routes of spread are to the retro- 
peritoneal lymphatics in the abdomen at 
the level of renal veins; the other areas of 
metastatic spread 1n the abdomen are the 
internal iliac lymph nodes on both sides 
by retrograde spread from the periaortic 
lymph nodes. The inguinal lymph nodes 
may also be involved, if the patient had 
previous surgery through the scrotal skin; 
for example, herniorrhaphy, biopsy, or 
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orchidopexy. In advanced cases the pa- 
tients may have disease already spreading 
to the mediastinum, supraclavicular lymph 
nodes, mostly on the left side, and the 
lungs. 
The clinical staging used in this study is 
as follows (Fig. 3): 
Stage | Tumor strictly confined to testis 
and spermatic cord 
Demonstrable metastatic dis- 
ease outside the testis and sper- 
matic cord, into the abdomen 
but below the diaphragm 
Wide spread metastasis 
A. Confined to lymphatic svs- 
tem; for example, the medi- 
astinum and the supraclavic- 
ular areas 
B. Extranodal involvement; for 
example, the abdominal vis- 
cera or distant metastasis. 


Stage II 


Stage IT] 


In this study the patients were staged by 
physical examination, chest roentgenog- 
raphy, intravenous pyelography, and more 
recently by pedal lymphangiography—fol- 
lowing simple orchiectomy. A small num- 
ber of the patients in the past had ab- 
dominal exploration and an attempt was 
made to do retroperitoneal lymphadenec- 
tomy. Pedal lymphangiography has re- 
cently become a routine procedure in pa- 
tients with testicular tumors. When a 
lymphangiogram shows enlargement, and/ 
or blockage of the lymphatics, its value is 
significant, especially if correlated with 
other investigative and clinical findings, in 


STAGE III 
STAGE II 





Fic. 3. Clinical staging. 
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staging the disease. However, a negative 
pedal lymphangiogram does not exclude 
the presence of abdominal spread. A 24 
vear old white male was transferred to this 
institution in 1969 from one of our army 
bases in Japan, having had an orchiec- 
tomy performed on his left side there. The 
histologic diagnosis was pure seminoma. 
On routine investigation it was found 
that the patient’s left ureter was partially 
obstructed bv the presence of a mass in 
the left lower quadrant of the abdomen as 
can be seen in Fi vmph- 





Figure 4. Peda 
angiograms obtained on him were reported 
as normal (Fig. 5,,7 and B). 

In this study all but 2 patients had 
Stage 1 seminoma of the testis. The 2 pa- 


tients had Stage m disease (Fig. 6). 




















TREATMENT POLICIES 


In this series, there were 3 main methods 
of managing the patients with seminoma of 
the testis following simple orchiectomy 


(Table 1): 





Frag. 4. Partial obstruction of the left ureter by a 
mass in the left lower quadrant of the abdomen. 


Seminoma of the 
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Fic. g Gf and B) Pedal lymphangiograms 


reported as normal. 


1, Retroperitoneal = Iv mphadenectoms 

with either pre- or postoperative 

inguinal and abdominal paraaortic 

nodal irradiation 

>, Irradiation only to the inguinal and 

abdominal paraaortic lymphatics 

3. Irradiation only to the inguinal, ab- 
dominal, paraaortic, mediastinal, and 
supraclavicular lymphatics, called 
tended nodal irradiation here. 








RETROPERITONESAL LYMPHADEN ECTOMY ee PRINCI, 
OF THE TECHNIQUE 


During the earlier years of this series the 


patients with seminoma of the testis 
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IRRADIATION POLICIES OF SEMINOMA OF TESTIS 


AT eit th em o NANA Ett Sater mme RI e mea PRAM ede PHP HP mes NATRI M a, €———— ÁREA 


Paraaortic lymphadenectomy - extended 


nodal irradiation 1 
Paraaortic lymphadenectomy-+- abdominal 
nodal irradiation IO 


Irradiation only to inguinal and abdominal 
paraaortic lymph nodes 11 
Extended nodal irradiation only js 
7 


Total 


subjected routinely to abdominal retro. 
peritoneal lymphadenectomy followed by 
postoperative irradiation to the inguinal 
and abdominal paraaortic lymphatics up 
to the attachment, 

The retroperitoneal lymphadenectomy 
was done under spinal anesthesia. The skin 
incision extended from the tip of the 11th 
rib downward, about 4 cm. medial, to the 
anterosuperior iliac spine reaching Pou- 
part’s ligament at about its midpoint and 
then swinging in an arc to the external 
inguinal ring. The external oblique fascia 
was first opened in the inferior angle of 
the wound. The spermatic cord was iden- 
tihed and the stump pulled out of the 
scrotum and detached. The cord was freed 
to the point of the internal inguinal ring. 
Attention was then directed to the superior 
angle of the wound. After exposing all the 
abdominal muscles and fascia, an incision 
was made through them corresponding to 
the length of the skin wound. The peri- 
toneum was exposed and carefully re. 
flected anteriorly towards the midline with. 
out opening it. The dissection began bv 
freeing the spermatic cord from the bed, 
and moving upward, dissecting, ez bloc all 
the midline tissues containing the lymph 
nodes in the pelvis and the paraaortic region. 
One Penrose drain was placed down to one 
side of the bladder and another at the in. 
ferior pole of the ipsilateral kidney. The 
wound was closed in layers in the usual 
manner. 


IRRADIATION TECHNI QUE 


In earlier vears orthovoltage was used in 
treating these patients, The unit was op- 
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erated at 220 kvp., and 15 ma. It prc 
roentgen rays of 1.25 mm. Cu HVL a; 
added filtration of o. mm. Cu and 

Al. A midline dose of 2,000~3,000 

delivered at a rate of 200 r per trea 
per day. All but : of these patier 
ceived irradiation to the inguina 
paraaortic lymph nodes only. 

At later periods the retroperi 
lymphadenectomy was abandoned in 
of irradiation only following a : 
orchiectomy, The irradiation facto 
mained the same as described abov: 
in this group of patients not only t 
guinal and abdominal paraaortic 
phatics were irradiated, but the irrad 
volume was extended to the medias 
and the left supraclavicular lympl 
The details of these ports are sho 
Figure 7. 

More recently, the technique an 
volume of irradiation in Stage 1 semi 
of the testis has been altered. Cob: 
teletherapy units are now used in irr 
ing these patients. The volume of higl 
irradiation includes the inguinal lym 
ics, the empty scrotum on the ipsil 
side and the paraaortic lymph nodes 
the crura of the diaphragm. The rest. 
area, including the normal testis is sh: 
by lead blocks of appropriate thic! 
Posteriorly, the irradiation port ex 
from the crura of the diaphragm t 
upper rd of the sacrum. The deta 
the port arrangement are shown in FE 
8. In order to treat this volume w 
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Fic. 7. Extended irradiation of lymph nodes. 


single port the source to skin distance must 
be 80 to 100 cm. A midline dose of 3,000 
rads is delivered in 15 treatments and 3 
weeks, exposing anterior and posterior 
ports on alternate days. 

In patients with Stage 11 seminoma of 
the testis the volume of high dose will 1n- 
clude the whole pelvis and the abdominal 
paraaortic lymphatics. A total midline dose 
of 3,000 rads is delivered to the inguinal 
and abdominal paraaortic lymphatics in 3 
weeks and 15 treatments. A booster dose of 
soo rads to 1,002 rads is added to the 
bulkier tumor mass. A “prophylactic” dose 
of 2,000 rads is given to the mediastinum 
and left supraclavicular lymph nodes 
routinely in patients with Stage 11 disease. 

Thus, out of 75 patients with pure 
seminoma of the testis, 53 received radia- 
tion therapy only to the ipsilateral in- 
guinal, abdominal paraaortic, mediastinal, 
and the left supraclavicular lymphatics 
(Table 11). All but 1 of these patients had 
Stage 1 seminoma of the testis. The one pa- 


tient mentioned above had Stage 11 disease. 
There were 11 patients who had retroperi- 
toneal lymphadenectomy with either pre- 
operative or postoperative irradiation to 
the ipsilateral inguinal, and abdominal 
paraaortic lymphatics only. There were 6 
patients who received postoperative 1r- 
radiation. In none of this group of patients 
did the surgical specimen show any micro- 
scopic evidence of metastatic spread into 
the lymph nodes. Only one patient out of 
these 11 patients had extended nodal ir- 
radiation up to the left supraclavicular 
fossa, following retroperitoneal lymphad- 
enectomy. 

A total of 11 patients with Stage 1 dis- 
ease had irradiation alone following simple 
orchiectomy to the ipsilateral inguinal, 
and abdominal paraaortic lymphatics only. 


RESULTS 
Some of these patients have been fol- 


lowed for as long as 20 years; the minimum 
length of follow-up in this study was 2 
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lic. 8. Inguinal and paraaortic irradiation. 


years. There are some patients who during 
these 20 years have lost all communication 
with the hospital Tumor Registry and are 
regarded as lost to follow-up. These pa- 
tients are not necessarily dead. There are 
also some patients in this series who died 
of causes other than of seminoma of the 
testis. Therefore, to arrive at a fair conclu- 
sion of their survival rates, criteria for sur- 
vival results have been established as 
shown in Table m1. The exact number of 
patients lost to follow-up during the period 
of study is shown in Figure 9. Similarly all 


TABLE III 


CRITERIA FOR SURVIVAL 
Dead of Seminoma 
All patients lost to follow-up within 5 years 
All patients dead of extraneous causes within 
$ years 
Patients Excluded 
All patients either lost to follow-up or dead 
of extraneous causes after 5 years 
Rest Included in Study 


the patients who have died of extraneous 
causes are shown in Table rv. 


SURVIVAL RATES 
The survival rates of all patients are 
shown in Table v. It is interesting to note 


€ ABD. PARA-AORTIC IRRAD. 

© LYMPHADENECTOMY + ABD. IRRAD. 

O EXTENDED NODAL IRRAD. 

DO LYMPHADENECTOMY + EXT. NODAL IRRAD. 





| 3 lO I5 20 
YEARS AFTER ADMISSION 


Hic. 9. Patients lost to follow-up. 
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TasrE IV 


DEATHS FROM EXTRANEOUS CAUSES 





1— Poisoning 
1——M yocardial infarction 


Sixth year 1—Malignant melanoma 


Thirteenth year i—Bombing attack 


Total 4 


that no patient in this series died of semi- 
noma as far as one could find out from the 
follow-up information. There were 7 pa- 
tients out of 75 patients who were lost 
to follow-up in the first 5 years of this 
study (Fig. 9). They are all presumed to 
have died of their seminoma of the testis 
for the purpose of computing the survival 
rates. There were 4 patients who died of 
extraneous causes (Table tv). 

The survival rates of all patients are 
shown in Table v and Figures 10 through 
13. Thus we see that at the end of 3, 5, 7, 
10, 1s, and 20 vears the survival rates are 
96, 93, 90, 86, 75, and 59 per cent, respec- 
tivelv. These results are in agreement with 
the results reported by other authors. 
In analyzing the results of the retropert- 
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Fic. 10. Per cent of survival. 


toneal lymphadenectomy with pre- or post- 
operative irradiation to the abdominal 
paraaortic lymphatics, one notes that the 
results are again quite comparable to those 
of other groups. There were 8 out of 10 pa- 
tients at the end of 10 years and § out of 7 
patients at the end of 15 vears still alive 
and well without any evidence of disease 
(Fig. 10). 

Maier et ali? have shown conclusively 
that the addition of retroperitoneal lymph- 
adenectomy following orchiectomy with 
pre- or postoperative irradiation does not 


TABLE V 


RESULTS IN SEMINOMA OF TESTIS 
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lac. 11. Survival rates after lymphadenectomy and 
abdominal nodal irradiation only. 


improve the disease-free survival of these 
patients with. Stage 1 seminoma of the 
testis, compared to orchiectomy followed 
by irradiation alone. Although, our series 
is small as compared to that of Maier e£ al., 
the results tend to agree with their con. 
clusions. The retroperitoneal lymph node 
dissection in pure seminoma of the testis 
has no role in its management. 

There are 11 patients who had irradiation 
to the ipsilateral inguinal and abdominal 
paraaortic lymphatics only, following sim. 
ple orchiectomy (Fig. 10). All these pa. 
tients survived without evidence of disease. 
At the end of 2, 3, 5, 10 and 15 years, there 
were 11, 6, 5, 3, 3, and 3 patients at risk, 
respectively. None of these patients have 
died either with or without the disease. 
The details of the results can be seen in 
Table v. 

Of interest was a 36 year old white male, 
who was seen at Brooke General Hospital 
in January 1950 with a history of enlarged 
left testis. A left-sided orchiectomy re- 
vealed pure seminoma with no extension 
into the spermatic cord. Further investiga- 
tions showed that he had left-sided hydro- 
nephrosis. He thus had Stage 11 disease on 
admission. He received radiation therapy 
to the left inguinal, and the abdominal 
paraaortic lymphatics up to the crura of 
the diaphragm. The total tumor dose was 
2,400 rads in 12 treatments. He remained 
well for 2 years. He then showed evidence 
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of metastatic disease in both lungs. He 
received further irradiation to the medias- 
tinum, left supraclavicular fossa, and both 
lungs. The total midline dose in these areas 
varied from 1,500 rads to 1,800 rads at 220 
kvp. and 15 ma. The patient was alive and 
well with no evidence of disease, when he 
was last examined in February 1972. 
There are 53 patients who received 
radiation therapy to the ipsilateral in- 
guinal, abdominal paraaortic, mediastinal, 
and left supraclavicular lymphatics follow- 
ing simple orchiectomy. At the end of 3, 
§, 10, 15, and 17 years after their first ad- 
mission the survival rates are 96, 96, 89, 
77, and 50 per cent, respectively (Fig. 12). 
Of interest was a 39 year old white male 
who was diagnosed to have had Stage 1 
pure seminoma of the right testis in Jan- 
uary 1965. He had simple orchiectomy fol- 
lowed by irradiation of the right inguinal, 
abdominal paraaortic, mediastinal, and 
left supraclavicular lymphatics in the usual 
manner. He remained well until July 1965 
when he noticed swelling of his left testis. 
His chorionic gonadotropins in May 196s 
were greater than 375 and less than 1,875 
IU. /24 hr. Later tests showed even greater 
increase in chorionic gonadotropins. A 
simple orchiectomy on the left side revealed, 
as quoted from the Armed Forces Institute 
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of Pathology (file number 1164480 of 
August 24, 1965), the presence of "em- 
bryonal carcinoma with foci of teratoma 
and syncytiotrophoblastic elements." At 
this time the slides on his right testis were 
also reviewed by the Armed Forces In- 
stitute of Pathology which reconfirmed the 
diagnosis of seminoma with anaplasia. 
The patient underwent retroperitoneal 
lymphadenectomy in August 1965, with 
none of the 44 lymph nodes being positive 
for metastatic disease. The patient ts alive 
and well after 7 years, when he was last 
examined in February 1972. 

The question naturally arises whether 
routinely irradiating the mediastinum and 
the left supraclavicular lymphatics in 
Stage 1 disease is justifiable, in order to 
either increase the survival or prevent 
future metastatic disease in these areas? 
Friedman? Notter and Ranudd,* Castro 
and Gonzalez? and Blady et al? do not 
think so, based on their studies. However, 
Maier ef al% make a strong point of 
“prophylactically” irradiating the medias- 
tinum and left supraclavicular lymph- 
atics in Stage 1 disease. Assuming that the 
lymphadenectomy does not play any role 
in increasing the survival of patients with 
Stage 1 seminoma of the testis, one is quite 
justified in combining, in this study, the 
patients, who had abdominal paraaortic 
lymph nodes only irradiated either with or 
without retroperitoneal lymphatics, and 
comparing the survival rates of these pa- 
tients with the survival rates of the pa- 
tients who had extended nodal irradiation 
up to the left supraclavicular fossa rou- 
tinely. One thus notes that there are 21 
patients who had irradiation to the ab- 
dominal paraaortic lymphatics only with 
or without retroperitoneal Jymphadenec- 
tomy (Fig. 13). At the end of 3, 5, 10, 15, 
and 20 years the survival rates are 91, 88, 
$s, 80, and 78 per cent, respectively. Al- 
though the total number of patients is 
small, one can quite Justifiably say that the 
results are at least no worse, if not better, 
with irradiation of the abdominal para- 





"oT ttu EDI 


Seminoma of the Testis 


651 






ABDOM. PARA-AORTIC 
IRRAD WITH & WITHOUT 
LYMPHADENEC TOMY 


L 


EXTENDED NODAL IRRAD 


PERCENT SURVIVAL 
e 8 


> 4 6 8 10 12 14 I6 B 20 
YEARS AFTER ADMISSION 


Fro. 13. Survival rates after abdominal paraaortic 
irradiation with and without lymphadenectomy. 


aortic lymphatics group than the extended 
nodal irradiation group in Stage t patients 
with seminoma of the testis. 


SUMMARY 


pital, Fort Sam Houston, Texas. 

Most of the patients were younger than 
reported by other authors. 

The right and left testis was involved 
with almost equal frequency. 


was the method of biopsy routinely in all 
patients. 

In this series no difference was noted in 
the survival rates of the patients who have 
had different kinds of treatments such as: 
retroperitoneal lymph node dissection and 
irradiation; irradiation to the abdominal 
paraaortic lymph nodes; and irradiation 
only of the abdominal paraaortic, medias- 
tinal, and left supraclavicular regions. 

The retroperitoneal lymph node dissec- 
tion in pure seminoma of the testis has no 
role in its management. 

There are also enough reasons to believe 
that routine irradiation of the medtas- 
tinum and the left supraclavicular region 
in a Stage 1 seminoma of the testis 1s not 
warranted. 

It is suggested that a great effort should 
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be made to stage these patients with pure 
seminoma before any definite treatment is 
started. In a truly St: age 1 disease the cure 
rate should be close to 100 per cent, if 
managed adequately. 


Department of Radiotherapy 
Presbyterian—St. Luke’s Medical Center 
1753 W. Congress Parkway 

Chicago, Illinois 60612 
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SUPERVOLTAGE RADIATION THERAPY OF THE 
TESTICULAR TUMORS* 


By JOHN D. EARLE,} MALCOLM A. BAGSHAW, and HENRY S. KAPLANS 
STANFORD, CALIFORNIA 


IVE vears have elapsed since our pre- 

vious review of results of treatment of 
the testicular tumors by the Stanford 
Division of Radiation Therapy.* The feasi- 
bility study of lymphadenectomy per- 
formed between 2 portions of a course of 
radiation therapy which had just begun at 
that time has continued, although the 
initial enthusiasm has somewhat cooled.! ^ 
In addition, continued improvement in 
survival has been noted by the Royal 
Marsden group utilizing radiation therapy 
alone! Thus, we felt a review of our 
feasibility study should be presented, al- 
though a firm decision on the value of this 
so-called “sandwich technique” will have 
to await the results of a randomized trial, 


MATERIAL AND METHOD 


All testicular tumor patients seen in 
Stanford University Radiation Therapy 
Division from the period 1956-1971 were 
reviewed. The former date corresponds 
with the installation of the Stanford Med- 
ical Linear Accelerator,” and with minor 
exceptions all patients were treated with 
4.0, 4.8, or 6.0 mev. roentgen rays from 
that machine or Varian Clinacs. A rela- 
tively consistent, aggressive approach has 
been continuously in operation during that 
period, with 2 exceptions to be discussed 
later. 

Staging has continued as previously de- 
scribedt with Stage 1 being assigned to pa- 
tients whose only evidence of disease was 
in the testicle; Stage 11, those with his- 
tologic evidence of disease at the resected 
end of the spermatic cord or evidence of 


retroperitoneal lymph node involvement; 
and Stage 11, those with other abdominal 
organ involvement or spread beyond the 
abdomen. Until the accuracy of lymphan- 
giography could be more adequately de- 
fined, surgical results have been used in 
staging. Pathology has not been systema- 
tically reviewed except that each has been 
confirmed by one of the Stanford pathol- 
ogists. Since 1968 the British Testicular 
Tumor Panel classification? has been used. 
Prior to that time, that of Dixon and 
Moore? was in use. Because of this and the 
small patient groups resulting when 2 
treatment techniques and 3 stages are 
used, the carcinoma patients are not fur- 
ther subdivided. 

Table 1 presents the patient population. 
The relative proportion of seminomas to 
carcinomas is more nearly like the Cana. 
dian experience? rather than that seen in 
England.? The carcinoma patients are fur- 
ther subdivided into 2 treatment groups. 
The first are those treated until late 1965 
when our feasibilitv study of the "sandwich 
technique" began. Prior to that time, all 


TABLE d 


DISTRIBUTION OF 214 TESTICULAR TUMOR PATI ENTS AT 
STANFORD RADIATION THERAPY DIVISION 19$ 6-1 971 





S ar NAH HEHE 


Per Cent 


Seminoma 102 quer 
Carcinoma RO ThA 
Standard treatment (48) (22.4) 
Sandwich treatment (32) (5.0) 
Excluded 26 risi 
Other histology 6 2,8 


* Presented at the Fifty-fourth Annual Meeting of the American Radium Society, in Joint Session with the James Ewing Society, and 
the Society of Head and Neck Surgeons, Boca Raton, Florida, May 14-19, 1972. 
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Tasie Il 
EXCLUSIONS* 
| Seminoma | Carcinoma 
| NED DOD ? | NED DOD 
Treated elsewhere with follow-up at Stanford University | | 
Hospital onlyt | 25 15. 16 p o9 
Treated elsewhere with aggressive therapy for recurrence | 
or extensioni | 8,9, 2 27 | 9 © 
Treated elsewhere with retreatment for palliation only | | 0,650: 0,0 
Treated elsewhere; no treatment recommended | 0.0.0.0. 
Consultation only | $0 O me 0,0 


aranana aa 


E T ae a a tein m E ea a e rire ad A a ing m wee ca a pie cn A Mati tcp 


* Time of survival in whole number of years; less than 1 year listed as o. 
T One patient with teratoma and seminoma of the left testicle (1948) and seminoma of the right testicle (1953) entered in both 


seminoma and carcinoma groups. 


t Includes 1 carcinoma patient treated by 4 institutions over 4 months. 


NED = no evidence of disease; DOD = dead of disease. 


but 1 Stage 1 and one-half of the Stage 1 
cases had had an attempted retroperitoneal 
lymph node dissection prior to referral. 
These are referred to as being treated with 
the standard technique. Since late 1965, the 
sandwich technique has been used.? Pa. 
tients were excluded from this review be- 


cause they were referred for follow-up only, 
for consultation only, or had had previous 
definitive treatment and subsequently re- 
curred. Patients who had only an orchiec- 
tomy and were referred after distant dis- 
ease became apparent were not excluded. 
Table m gives the details of these exclu- 


Stanford Radiation Therapu 
1956 - 1971 


AUX 


o; 


10- 
14 


ZZ 





Seminoma group 
mean 38.0 years 


Carcinoma group 
mean 29.5 years 


Age interval in gears 


lic. 1. Age distribution of 102 seminoma patients and So carcinoma patients. 
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sions. The tumors listed as other in Table i 
include an orchioblastoma, 2 interstitial 
cell tumors and 3 lymphomas. 

Figure t presents the age distribution of 
the patients. The means are nearly 2 years 
older than in our previous report and now 
are nearly identical with the large Canadian 
series.’ Confirming previous reports, 59.8 
per cent of the seminoma patients had right 
testicular tumors (significantly different 
from £o.o per cent at the 0.05 level), while 
50.0 per cent of carcinomas occurred on the 
right. 

Initial evaluation has included lymph- 
angiography since 1962. Detailed results 
will not be reviewed at this time since 
Maier and Schamber? have recently re- 
ported on this facet, and our data also re- 
vealed diagnostic accuracy of 80 per cent. 
Inferior vena cavography and retrograde 
renal vein study are performed, if indicated. 
Full lung tomography with a compensating 
filter over the mediastinal structures is also 
used, especially preoperatively in the sand- 
wich technique. 

In the seminoma Stage 1 and those of 
Stage r1 cases with only cord involvement, 
the paraaortic and ipsilateral iliac lymph 
nodes are treated ez bloc up to the dia- 
phragm and down to the inguinal ligament 
by anterior and posterior opposing ports 
using supervoltage equipment. The total 
dose is 3,500 rads given at 1,000 rads per 
week. No further treatment 1s given. For 
the Stage 11 cases with abdominal lymph 
node involvement, prophylactic treatment 
is given to the mediastinum and bilateral 
supraclavicular regions. The same dose and 
fractionation are used. Stage 1I cases are 
treated aggressively and such treatment is 
individualized. With bulky — paraaortic, 
mediastinal or supraclavicular lymphade- 
nopathy or pulmonary metastases, whole 
lung irradiation is given to 1,500 rads in 3 
to 4 weeks, while the lymph node-bearing 
areas above the diaphragm receive treat- 
ment similar to that of the abdominal 
lymph nodes. A 500 to 1,000 rads supple- 
ment may be given to bulky disease. 

For Stage 1 and 1 carcinoma patients, 
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3,000 rads is given to the abdominal lymph 
nodes as is done for the seminoma patients. 
This is followed by a 3 week rest period at 
the end of which each patient is evaluated 
by an abdominal roentgenogram to study 
the dve-filled lymph nodes and full-lung 
tomography to search for pulmonary me- 
tastases. Usually within 2 weeks after bi. 
lateral retroperitoneal lymph node dissec- 
tion, radiation therapy is resumed. Initially, 
the ports are the same as those used pre- 
operatively; however, oblique fields are em- 
ploved to deliver over 4,000 rads to the 
paraaortic lymph nodes. The total dose is 
usually 2,000 rads when the dissection is 
negative and 5,500 rads when positive. 
When the abdominal lymph nodes are in- 
volved, 4,500 to 5,000 rads is given to the 
mediastinum and supraclavicular regions. 
Stage HI carcinoma patients have been 
managed on an individual basis, usuallv 
with similar treatment to lymph node 
areas, supplementary irradiation to large 
masses or pulmonary lesions, and fre- 
quently with prophylactic lung irradia- 
tion. More recently, in addition, we have 
referred these patients for adjunctive mul- 
tiple drug chemotherapy. 

In those cases where a scrotal explora- 
tion has been performed or tumor was 
present at the resected end of the spermatic 
cord, the iliac field is extended and bolus 
added or a separate orthovoltage field is 
added to include the hemiscrotum. 

Data were processed with an IBM 360/ 
so computer, utilizing the Kaplan-Meier 
method. Time was calculated from the 
initiation of radiation therapy. In addition 
to the usual actuarial survival curve, for 
reasons to be discussed later, curves were 
generated for the probability of disease- 
free survival. In each curve, unless in- 
dicated, a point represents 1 patient who 
either was at risk for the specified length of 
time or when the curve changes at a point, 
a patient has died or relapsed. Patients who 
never were felt to be free of disease are 
scored as relapsing at zero time. Patients 
with active disease or on chemotherapy 
were considered dead at their most recent 
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Frc. 2. Actuarial survival of 102 seminoma patients by stage (see Table ui for numerical values). Numbers 


in parentheses refer to patients at risk. Each point refers to an event, either withdrawal or death. Asterisk 
refers to patient classed as not surviving, although alive without evidence of disease being maintained on 


follow-up. Patients who had received survival figures are presented to 2 decimal 
chemotherapy but have not been treated points plus or minus the standard error 
for at least 2 years and remain disease free, where applicable. 
are scored as surviving or as being free of 

relapse for that period of time. Patients 

lost to follow-up or dying of intercurrent Survival data are presented in Figures 2 
disease were withdrawn at that date. The through 7 and are summarized in Table 1m. 


RESULTS 
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Fis. 3. Probability of disease-free survival of 102 seminoma patients (see Fig. 2). Asterisk 
refers to patient relapsing at 27 months being treated with chemotherapy. 
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Figure 2 depicts the survival for the semi- 
noma patients. Survival for all 102 pa- 
tients was .95 +.o1. Even in the presence 
of abdominal lymph node involvement, 
survival is 85 per cent (.85+.08). Fre- 
quently widely metastatic disease can be 
sterilized. Figure 3 emphasizes the usually 
early occurrence of relapse, but the occa- 
sional instance of delayed relapse. Figures 
4 and 6 compare the survival of carcinoma 
patients treated by standard and sandwich 
techniques, respectively. The excellent re- 
sults for Stage 1 cases treated by the 
sandwich technique has continued; how- 
ever, approximately one-half of the 5tage 
H cases succumb from their disease. One 
difficulty in comparing this technique with 
the standard treatment is that several of 
the latter Stage 1 cases did not have 
lymphangiography or retroperitoneal 
lymph node dissection. Since the criteria 
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for identifying Stage 111 patients have not 
really changed, a comparison of the 5tage 1 
and 11 cases treated by each method might 
reveal a more valid comparison. Such survi- 
val for the 31 Stage 1 and 11 cases treated 
by the standard method 1s .67 +.09 while 
the sandwich technique yields .57 4.1 
(Table 111). Obviously, these results are not 
significantly different. It has become clear 
that a 2 year survival is no longer adequate 
for the evaluation of end results with the 
newer treatment techniques, as can be seen 
for the Stage 11 cases in Figure 6. It was for 
this reason that the disease-free survival 
was examined; Figures 5 and 7 present 
these data. Here it can be seen that 1 year 
of disease-free survival means that a pa- 
tient has a very low risk for recurrence. The 
disease-free survival for the 2 treatment 
methods are .68 +.08 for the standard, and 
78 +.07 for the sandwich technique. Again, 
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Fic. 4. Actuarial survival of 48 carcinoma patients treated with standard technique (see text). 
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l'1G. 5$. Probability of disease-free survival for 48 carcinoma patients treated with standard technique. 
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these are not significantly different values.* 

An additional point should be made with 
respect to the Stage 1 carcinoma group pa- 
tients treated with the sandwich technique. 
Six of the 12 did not receive the full post- 
operative course. In 2, the total dose to the 
retroperitoneal lymph nodes was 3,000 rads 
and in the remainder 3,500-4,000 rads. In 4 
cases the second portion of treatment was 
not given because of the negative lymph 
node dissection. and the desire of the 
urologist or radiation therapist to discon- 
tinue it. In the 2 remaining cases this de- 
cision was made because the patient had 


* The apparent difference between probability of disease-free 
survival and actuarial survival for the sandwich technique is due 
to the uncertainty of the figures. In the case of survival, the last 
event occurred when only 4 patients were at risk, whereas for 
probability of disease-free survival the last event occurred when 
13 patients were at risk. 


Taare IH 


SUMMARY OF ALL CASES 











Probability 


"e Actuarial of Disease- 
Cases Survival Free 
ases oe 
Survival 
Seminoma, all cases 102 95.01 .96+.02 
Stage I di 7.00 1.00 
Stage II y 85+ .08 88 + .07 
Stage III 4 jc «22 344-04 
Carcinoma, standard 
technique 
Stage I I4 .79t.11 1794.11 
Stage II 17 .58t.12 .sgt.12 
Stages I and II 31  .67;t.o09  .684.08 
Stage III 17  .06t.06  .06-4.06 
Carcinoma, sandwich 
technique 
Stage I I2 1.00 I.OO 
Stage II 20 6484.17) 654.11 
Stages I and II 32 .57t.18 .78+.07 
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lic. 6. Actuarial survival of 32 carcinoma patients treated with sandwich technique (see text). First asterisk 


represents a patient treated with chemotherapy for pulmonary metastases, alive, unmaintained for 15 
months. The second asterisk represents a patient treated for pulmonary metastases, alive, unmaintained g 


vears. 


had persistent nausea and vomiting during 
the first portion of treatment. 
Complications have been minimal in the 
seminoma patients and, in general, related 
to unusual treatment such as mild radia- 
tion pneumonitis when a large mediastinal 
mass was treated or subcutaneous fibrosis 
when it was believed that a Stage II car- 
cinoma was treated. There were 2 instances 
of activation of duodenal ulcer, 1 of in- 
fammatory band producing jejunal ob- 
struction and requiring surgical interven- 
tion, and 1 patient with unexplained 
moderately severe right lower quadrant 
subcutaneous fibrosis. There was 1 un- 
usual case, treated for Stage 1 seminoma, 
who developed severe retroperitoneal fibro- 


sis causing ureteral obstruction and who 
had a demyelinizing disease as well as ap- 
parent gastrointestinal injury about 10 
vears after treatment, Finally, a patient 
treated elsewhere for a left testicular carci- 
noma necessitating high dose mediastinal 
irradiation was subsequently treated by us 
to the usual fields for a Stage 1 seminoma. 
Several vears later he developed a fibro- 
sarcoma in the mediastinal field. 

'The complications seen in the carcinoma 
group tend to be of higher incidence and 
somewhat greater severity. Those treated 
with standard technique have been de- 
scribed previously.* In the sandwich tech- 
nique retrograde ejaculation is t niversal 
but we have also noted 2 instances of small 
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Fre. 7. Probability of disease-free survival of 32 carcinoma patients 
treated with sandwich technique (see F ig. 6). 


bowel obstruction managed medically, 3 
cases requiring lysis of adhesions, and 1 
instance of delayed wound healing, 


DISCUSSION 


sive manner described appears to be curing 
a very large proportion of patients with 
seminoma, even when the disease is far 
advanced. We have not irradiated above 
the diaphragm in the absence of paraaortic 
Iymph node involvement and have not had 
such a patient develop recurrence. 

The value of the sandwich technique 
when compared to irradiation alone re. 
mains an open question. It does allow us to 
separate patients who do very well from 
those who will do less well ( z.e., have about 
a 3$ per cent chance of recurrence or ap- 
proximately so per cent likelihood of sur. 


vival). Perhaps a prophylactic, multiple 
drug chemotherapy trial for these selected 
patients would improve their survival. The 
randomized trial, underway at Walter 
Reed Hospital, will hopefull v provide sig- 
nificant answers to the value of the sand. 
wich technique. 

The question of whether there is a dif. 
ference between irradiation alone and 
lymphadenectomy for the carcinomas has 
really not been discussed recently. Cald- 
well’ considered the problem in 1969 and 
concluded that a careful cooperative trial 
of irradiation alone, irradiation as in the 
sandwich technique and lymphadenectom y 
with postoperative irradiation was long 
overdue, The Walter Reed randomized 
trial of irradiation alone compared with 
the sandwich technique will hopefully 
answer half of this question. Recent results 


Vor. 9, No. 3 


of lymphadenectomy alone appear to re- 
quire that the second half be similarly ap- 
proached.?. However, both series are 
highly selected as can be seen by the fact 
that about two-thirds of each had negative 
retroperitoneal lymph nodes, while less 
than one-half of the Stage 1 and 11 cases in 
this series were Stage 1. Further, in the re- 
view of Walsh ef a? over half the cases 
received radiation postoperatively. Cer- 
tainly, with the excellent results obtained 
by Smithers ef al.“ one cannot conclude at 
this time that aggressive supervoltage ir- 
radiation alone in the carcinoma group of 
patients can be surpassed by any other 
method of treatment. 

The value of analyzing data by means of 
the probability of disease-free survival 
curves should be stressed. When we com- 
pare the standard technique versus the 
sandwich technique in carcinoma patients 
(Fig. 4; and 6) using survival, it becomes 
apparent that the rate at which failure ap- 
pears in the Stage 11 cases 1s considerably 
less rapid for the sandwich technique. With 
that technique 2 year survival results are 
totally inadequate for evaluating end re- 
sults. On the other hand, for probability of 
disease-free survival (Fig. §; and 7) 1 year 
would seem sufficient for this small group 
of patients. For survival, the last event 
occurs at more than 2 years, while for prob- 
ability of disease-free survival, the last 
event occurs at 8 months. 


SUMMARY 


An aggressive approach to the treatment 
of testicular seminomas, utilizing super- 
voltage techniques, has resulted in 9§ 
per cent survival for all stages. 

For the carcinoma group the sandwich 
technique has resulted in a sharper segrega- 
tion of the Stage 1 and 11 cases with respect 
to survival with 100 per cent survival re- 
sulting in Stage t. 

Adjunctive chemotherapy may well be 
warranted in Stage n, where about one- 
third to one-half of the patients develop 
relapse or die. 

The value of analyzing such data by 
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means of probability of disease-free sur- 
vival is emphasized. 

John D. Earle, M.D. 

Division of Radiation Therapy 

Stanford University Medical Center 

Stanford, California 94305 
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PRE-ESTROGEN IRRADIATION OF THE BREAST 
TO PREVENT GYNECOMASTIA* 


By SEBASTIAN COOK, M.D., and ANTONIO RODRIGUEZ-ANTUNEZ, M.D. 


CLEVELAND, OHIO 


STROGEN therapy is widely used in 

treatment of prostatic cancer. The side 
etfect of gynecomastia along with nipple 
and breast hypersensitivity and their ac- 
companying psychologic effect has caused 
additional discomfort and anxiety in these 
patients. The prophylactic use of irradia- 
tion to the breast prior to estrogen adminis. 
tration has helped to significantly decrease 
these side effects. 

Larsson and Sundbom? were the first to 
apply the effects of radiation in male 
breasts to prevent enlargement of breast 
tissue subsequent to estrogen administra- 
tion. Since that time several other papers 
including one by the authors have been re. 
ported.!-*6 

A previous paper published by this in- 
stitution in 1969 reported 20 patients; zo 
additional patients are now presented 
bringing the total to 70. Questionnaires were 
sent out and charts were reviewed for the 
additional 5o patients. There was a go per 
cent response to the questionnaire. Ques- 
tions were related to: (1) side effects im- 
mediately consequent to the radiation 
treatment itself such as skin discomfort 
and pain; (2) development of gyneco- 
mastia; (3) increased sensitivity and ten. 
derness in the nipple and breast after 
radiation. treatment and subsequent es. 
trogen administration, 


The age of the patients ranged from 49 
to 82 years and all had a histologic diag- 
nosis of carcinoma of the prostate. Follow- 
up ranged from r to 36 months with the 
average being approximately 11.2 months. 

Table 1 illustrates the data of the new 
group. Table 11 gives a compilation of the 
total number of patients including those 
previously reported. 

A surface dose of goo r was given to each 
breast in a single fraction. Two techniques 
were employed: (1) roo kv., half value 
layer 2.4 mm. Al, focal skin distance of 
22 cm., and a cone diameter of 5 cm.; and 
(2) 280 kv., half value layer o.5 mm. Cu, 
focal skin distance of co cm., and a cone 
diameter of 5 cm. 


DISCUSSION 


Our experience has been similar to that of 
Alfthan and Kettunen? in having poor re- 
sults with patients already taking estrogen 
prior to irradiation, Therefore, patients 
diagnosed initially at our institution are 
given the radiation therapy prior to estro- 
gen administration. 

Only 1 patient had such severe gvneco. 
mastia and breast pain that estrogen ther- 
apy was discontinued. The remainder were 
not unduly affected by the breast pain, 
tenderness and gvnecomastia, and in fact 
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DATA OF THE NEW GROUP OF 50 PATIENTS 
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Skin changes and pain related to irradiation 
Gynecomastia 


Breast and/or nipple pain and/or tenderness 
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* From the Departments of Radiation Therapy and Nuclear Medicine, The Cleveland Clinic Center, Cleveland, Ohio. 
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TOTAL NUMBER OF JO PATIENTS 
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only 2 volunteered such complaints with- 
out being directly questioned. 


CONCLUSION 


Irradiation of the breasts is a safe and 
effective means of controlling the unde- 
sirable side effects of estrogen therapy for 
prostate cancer. 

Seventy patients have now been treated 
at this institution and the beneficial results 
derived are listed in the tables. 


Antonio Rodriguez-Antunez, M.D. 
Cleveland Clinic Center 

9500 Euclid Avenue 

Cleveland, Ohio 44106 
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HEMORRHAGIC CYSTITIS AND VESICOURETERAT 
REFLUX SECONDARY TO CYTOTOXIC THERAPY 
FOR CHILDHOOD MALIGNANCIES* 

By WILLIAM A. RENERT, M.D., WALTER E. BERDON, M.D., 


and DAVID H. BAKER, M.D. 
NEW YORK, NEW YORE 


‘STERILE hemorrhagic cystitis can occur 
\F following the use of cytotoxic drugs, 
most notably eyclophosphamide.** 10.11, 
The cvstitis may be either an acute inflam- 
mation or a chronic, relapsing hemorrhagic 
form which persists even after removal ot 
the drug.*^ Vesicoureteral reflux is a com- 
mon coexistent finding. The roentgenologic 
picture of nodular defects in the bladder 
must not be confused with involvement of 
the bladder by the primary disease. 

Three cases of hemorrhagic cystitis in 
children are reported, 2 of which resulted 
from cyclophosphamide and the third from 
cytosine arabinoside,f not previously re- 
ported to cause cystitis. Vesicoureteral 
reflux was noted in 2 of the patients. 


REPORT OF CASES 


Case L D.P., a 4 year old girl, presented with 
an abdominal mass. Exploratory laparotomy 
revealed a ganglioneuroblastoma, which was 
partially resected and then treated with radi- 
ation therapy. Four vears later her urinary 
catecholamines were elevated, but explora- 
tory laparotomy failed to disclose any tumor. A 
year later a lytic lesion was discovered in the 
spine, with a block on myelography, and she 
was treated with laminectomy and radiation 
therapy. A bone marrow examination revealed 
85 per cent tumor cells, and chemotherapy with 
vincristine, cyclophosphamide and steroids 
was begun. Cyclophosphamide was given intra- 
venously at 10 mg./kg. for 5 days with vin- 
cristine at 0.05 mg./kg. given at weekly inter- 
vals. This had been given almost continuously 
for 14 months when hematuria began, initially 
mild and intermittent, but then becoming more 
severe, requiring many transfusions. Urine 
cultures were negative. 


* Cytoxan® Mead Johnson. 
t Cytosar® Upjohn. 


Cystoscopy showed subacute cystitis 
subepithelial telangiectasia and ecchym: 
An intravenous pyelogram revealed no 
upper urinary tracts, but the bladder was 
tracted with edematous mucosa. A cystog 
showed bilateral vesicoureteral reflux, and 
post voiding study agam showed "thc 
printing" defects in the bladder wall (Fig 
The roentgenogram of the distended bla 
did not show the bladder defects as well a: 
post voiding study (lig. 2). The evclor 
phamide and vincristine were discontinued 
the severe hematuria has continued ov 
2 year period, requiring multiple transfu: 
with frequent fulgurations of the bladder. 


Comment. Vhe hemorrhagic cystiti 
this case is an example of the chronic fe 
with telangiectasia causing recurrent k 
orrhage despite discontinuance of the di 
The vesicoureteral reflux probably re: 
trom elevation and deformity of the trig 
of the bladder. 


Case n. C.P. was a normal male born 





Fic. 1. Case 1. D.P. (188 16 38.) A 10 year ok 
with disseminated osseous metastases from ni 
blastoma. Post voiding study, during a cy 
raphy, shows irregular nodular defects (‘th 
printing") in bladder wall. 


* From the Department of Radiology, Columbia-Presbyterian Medical Center Babies Hospital, New York, New York. 
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mother who had had bilateral retinoblastomas 
removed as an infant. At 1 year of age he was 
noted to have bilateral retinoblastomas. A 
bone marrow examination was negative, and he 
received 3,500 rads to both eyes over 20 days. 
Following several recurrences treated with 
photocoagulation, the right eve was removed 
at age 2 years. A year later hepatosplenomegaly 
was noted, and a bone marrow examination 
revealed infiltration with tumor cells. He was 
treated at weekly intervals with injections of 
cyclophosphamide at 10 mg./kg., alternating 
weekly with vincristine c.os mg./kg. He lost 
vision in his left eye and received 3,500 rads 
again to both orbits. Multiple osseous metastases 
developed in spite of chemotherapy, and B 
cyclophosphamide was increased to 175 mg. 

day orallv, for 2 weeks. Over the next icu 


months he received. similar courses of cyclo- 
phosphamide, 
Three weeks after the 
increased, 


lasting 2 weeks to a month. 
cyclophosphamide was 


hematuria was noted. In the to 


Fic. 2. Case 1. The same study as in Figure 1, with 
, de bladder distended. U rétérovesi cal Bax on 
į $ * 
| the right is seen, but the mucosal abnormality ts 


obscured. Diagnosis—cystitis secondary to cyclo- 
phosphamide 
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Vids 2. use is CLP 0193006 3132:A 5 Year old- boy 
with metastatic retinoblastoma. Intravenous 
pyelogram had shown bilateral hydronephrosis 


and decreased concentration. The cystogram shows 
bilateral ureterovesical reflux, a contracted blad- 
der with large contour defects, and elevation of the 
trigone. 


davs prior to admission, the hematuria became 
gross with the passage of numerous clots. Severe 
dysuria and colic developed with subsequent 
anuria. An intravenous pyelogram uium 
bilateral obstructive hydronephrosis. The blad- 
der was deformed, although not well seen. A 
cvstogram, at the time of the intravenous pyelo- 
gram, revealed a contracted bladder with de- 
formity and intramural defects, and marked 
ureterovesical reflux with elevation of the 
trigone. In wee there were clots 1n the 
bladder (lig. ea showed bullous 
edema of the adder mucosa. The cyclophos- 
phamide was discontinued, and the hematuria 
cleared. A repeat intravenous pyelogram | 
week later showed good visualization and less 
dilatation of the upper tracts. The bladder was 
pear-shaped, but the mural contour defects 
were no longer present (Fig. 4). He was put oi 

triple therapy with actinomycin D, chloram- 
bucil, and methotrexate, but Reve Opes diffuse 
gastrointestinal hemorrhage and died. No au- 
topsy was performed. 


Comment. This may represent a case of 
hemorrhagic cystitis which was dose- 
related, as it did not develop until the 
cyclophosphamide was markedly increased. 
It could not be determined whether the 
changes in the bladder would have pro. 





Fic. 4. Case n. One week later, the intravenous 
pyelogram shows good visualization of less dilated 
upper urinary tracts. The bladder has a restrictive 
outline, but the mural defects have disappeared. 
Diagnosis--cystitis. secondary to cyclophospha- 
mide. 


gressed to fibrosis, as the patient died be- 
tore a follow-up cystography could be per- 
formed. No autopsy was obtained. 


developed bronchopneumonia. Physical exami- 
nation at that time revealed hepatospleno- 
megalv but no significant lymphadenopathy 
was felt. The hematocrit was 33 per cent and 
the white blood cell count (WBC) was 92,000. 
The platelet count was 9,000 and a bone 
marrow examination was interpreted as sub- 
acute granulocytic leukemia. She was begun on 
cytosine arabinoside along with penicillin and 
sulfisoxazole for pulmonary infiltrates. She 
received 22 mg. of cytosine intravenously each 
day for « days and then 44 mg. for 5 days. Her 
WBC decreased to 9,000. A urinalysis at this 
time was normal. She received intermittent 
cytosine arabinoside over the next 2 months, 
66 mg. intravenously every 2 weeks. Occa. 
sional vomiting was noted, but no other side 
effect from the cytosine. However, 3 months 
after cytosine arabinoside was begun, gross 


JELCEIIBPeLLULi dct Vy as HOLE. KRIB LEERI V cis 
negative. An intravenous pvelogram revealed 
mild left ureteral dilatation, and the bladder 
had external pressure effect and nodular de- 
fects in its left wall (Fig. 5). Cystoscopy showed 
submucosal hemorrhage and edematous mu- 
cosa. The cytosine arabinoside was discon- 
tinued, and the hematuria stopped: 6 mercapto- 
purine was begun, but she was admitted 2 
months later with massive gastrointestinal 
hemorrhage and intermittent seizures. She ex- 
pired shortly after admission. 

Autopsy showed a thickened bladder wall 
with focal, subepithelial hemorrhage, but no 
evidence of fibrosis or other chronic changes. 


Comment, Sterile hemorrhagic cystitis 
has not been previously reported following 
cytosine arabinoside. This was the only 
medication the patient was on when the 
hematuria developed. The changes were 
acute, as no evidence of fibrosis was seen at 
autopsy, performed 2 months after the 
cytosine was discontinued. 


DISCUSSION 


Cyclophosphamide was developed in 
1957! and shortly thereafter the association 
with sterile hemorrhagic cystitis was re- 
ported.* 19.1.5 The etiology of the cystitis 1s 
not completely understood. Cyclophospha- 
mide is converted in the liver by a convert. 





Fic. 5. Case im. E.M. (182 89 45.) A 3 year old girl 
with subacute granulocytic leukemia. A close-up 
of the bladder at the time of intravenous pyelo- 
gram shows external pressure effect and mural de- 
fects on left wall with mild left ureteral dilatation. 


Diagnosis~-cystitis secondary to cytosine arabino- 
side. 


ond 
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Frc. 6. Metabolic pathway of cyclophosphamide. 


ing enzyme, phosphamidase, into primary 
active mebo lites (Fig. 6), which exert the 
cytoxic effect and alkylating action. The 
activated metabolites are then converted to 
Nor-N-mustard and N-2-cholorethyl-aziri- 
dine? and excreted in these forms. It is 
probably one of these primary or secondary 
metabolites that causes the hemorrhagic 
cystitis. It is likelv a direct action of the 
drug in the urine on the mucosa of the 
bladder, since urine taken from a dog re- 
ceiving intravenous cyclophosph amide, and 
induced in a retrograde manner into an- 
other dog, can produce cystitis in the sec- 
ond dog." 

The type of hemorrhagic cystitis induced 
by cyclophosphamide has been classified 





into an acute and chronic form. The chronic 
form, which usually does not occur before 3 


months of ther apy with cyclophosphamide, 


may result in a fibrotic, contracted bladder. 
It is directly related to dose and length of 
administration. The fibrosis begins in the 
lamina propria of the bladder and spreads 
into the innermost smooth muscle fascicles, 
separating and replacing them. This resuits 
in reduced elasticity, and the bladder is 
unable to contract normally.’ Telangiec- 
tasia is present (Fig. 7). These patients con- 
tinue to bleed in spite of discontinuing the 
drug. Case 1 reported here is an example of 
this form. 

The acute type can occur at any time of 
therapy, but most commonly occurs within 
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A fibrotic, contracted urinary bladder is 
shown from a patient receiving a high dosage cy- 
clophosphamide. A normal control bladder from a 


Fic. 7. 


patient of the same age is shown on the left. 
(Courtesy of Warren W. Johnson, M.D., Mem- 
phis; and reprinted with permission from the New 
England Journal of Medicine.) 


48 hours after a massive intravenous infu- 
sion of cyclophosphamide. The high amount 
of the active metabolite found in the blad- 
der after intravenous infusion compared 
with the slowly increasing excretion with 
oral administration may account for the 

earlier symptoms occurring with the intra- 
venous route? The acute changes last from 
4 to § days and clear after removal of the 
drug. 

The mechanism of action of cytosine 
arabinoside causing the hemorrhagic cysti- 
tis in Case In, reported here, is not known. 
Only a small portion of the cytosine ap- 
pears in the urine, the major excretion 
product being uracil arabinoside“ Bladder 
ieee were not reported in the original 
toxicity studies on cytosine arabinoside. 
The major side effects have been hemato- 
poietic toxicity as well as nausea and vomit- 
ing. Mucosal ulceration and central nervous 
system effects were rarely observed.5. 5.9.5 

The roentgenologic picture of hemor- 
rhagic cystitis varies with the severity of 
the changes in the bladder. Nodular defects 
seen on cvstogram reflect hemorrhage and 
edema, and thev must not be confused with 
involvement of the bladder by the primary 
disease. In some cases cystoscopy may have 
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to be performed to exclude involvement of 
the bladder by the malignancy. Marked 
contracture of the bladder, elevation of the 
intertrigonal ridge and obstruction of the 
ureters 1s seen in chronic cases, and vesi- 
coureteral reflux, seen in Cases 1 and i1 in 
this report, has also been described." 


SUMMARY 


Three cases of sterile hemorrhagic cvsti- 
tis following cytotoxic drugs used for child- 
hood malignancy are described; in 2 cases 
associated with cyclophosphamide, vesi- 
coureteral reflux was noted 

One of the cases resulted from cytosine 
ar od uie not previously reported to 

ause hemorrhagic cystitis 

The saentéenelosie findings are de- 
scribed, and emphasis is placed on differen- 
tiation from involvement of the bladder by 

the primary malignancy. 


Walter E. Berdon, M.D. 
Department of Radiology 
Babies Hospital 
Columbia-Presbyterian Medic 
622 West 168 Street 

New York, New York 10032 
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JAMES G. KEREIAKES, Pu.D., GUSTAVE K. 
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"[ BE purpose of these investigations has 
been to improve the treatment and 
general clinical management and if possible 
the length of survival of patients with ad- 
vanced cancer. Systemic effects of radiation 
therapy have been given particular atten- 
tion in our work. 

In the period February 19, 1960, through 
August 31, 1971, 85 adults were given 
whole or partial body radiation as therapy 
for far advanced cancer. 

This paper will report on the survival of 
patients In 3 categories: colon; lung; and 
breast. 

Prophylactic whole body radiation ther- 
apy was given to 3 children with localized 
Ewing's sarcoma and this experience will be 
discussed briefly. 

Investigations of biochemical, cytologic 
and psychologic tests have been reported 
elsewhere. 511,50 

Our experience with the adjuvant use of 


autologous bone marrow will also be 
described. 


ANIMAL STUDIES 


The animal investigations basic to our 
work stem from the studies of Hollcroft 
et al8-45 "These authors demonstrated bet- 
ter tumor regression when whole body ir- 
radiation was preceded by localized radia- 
tion therapy than when localized radiation 
therapy was given alone both for lym- 
phoma and carcinoma in mice. The studies 
of Jacobson ef 2/191? showed the impor- 


tance of shielding of the spleen and other 
organs and parts of the body in preventing 
high dose radiation lethality in the mouse. 


BRIEF REVIEW OF TOTAL BODY 
IRRADIATION IN MAN 


Total body irradiation was first em- 
ployed in 1923 by Chaoul and Lange.’ Its 
use in 270 cases over the next 20 years was 
reviewed by Medinger and Craver.?? These 
authors found the greatest palliation in the 
lymphomas and myeloproliferative diseases, 
but also noted improvement in multiple 
myeloma. Thirty-five patients with ad- 
vanced carcinoma or sarcoma were in- 
cluded in this series, most of them receiving 
their total body radiation between 1931 
and 1933. 

Loeffler ef al’? compared total body 
irradiation in single doses up to 150 r with 
nitrogen mustard and triethylene melamine 
and found that neither chemotherapy nor 
radiotherapy differed in hematologic ef- 
fects, but that the patients receiving radia- 
tion did not experience the malaise of vary- 
ing severity noted by all patients receiving 
the chemotherapeutic agents. Subjective 
improvement was noted only in the radio- 
therapy group. 

Collins and Loeffler® gave total body 
irradiation in single exposure up to 200 
roentgens and found this form of systemic 
therapy "a useful addition to the manage- 
ment of advanced cancer." The malignan- 
cies treated included lymphoma, chronic 
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myelogenous leukemia and multiple mye- 
loma. 

Interest in total body irradiation in the 
treatment of Ewing's sarcoma, a tumor of 
children which carries a high mortality, has 
been aroused by reports from Milburn 
et al Jenkins e al and Rider and 
Hasselback.*? In a small series so treated, 
survival appeared to be moderately im- 
proved compared to larger series treated by 
conventional local radiotherapy and/or 
ablative surgery. These groups felt further 
evaluation of this form of therapy to be 
most important, 

Additional data have been published by 
the Medical Division of Oak Ridge Asso- 
ciated Universities! concerning total body 
radiation therapy of lymphoproliferative 
and myeloproliferative disease. 

Summaries of the frequent use of total 
body irradiation for the therapy of leu- 
kemia appear in an article by Buckner 
et al^ and in a comprehensive review of 
bone marrow transplantation by Bortin.? 

Whole body radiation in routine clinical 
therapy has been and is currently used for 
leukemia, lymphoma,?—555 Hodgkin's 
disease? polycythemia vera, cancer of 
breast, cancer of thyroid,® cancer of pros- 
tate,^?1 and multiple myeloma.?3? Such 
therapy may be given by external radiation 
therapy (as in this particular study) or in 
the form of various radionuclides. 


STUDY DESIGN 


The studies reported here were initially 
considered as being in Phase I (to deter- 
mine whether the treatment was toxic or 
not) and subsequently as Phase II (whether 
treatment appears effective or not but 
without controls). In reviewing these data 
it has been possible to find some compara- 
ble material in the literature. In one cate- 
gory, cancer of bronchus, comparable data 
were available in our institution. 


INFORMED CONSENT AND INSTITUTIONAL REVIEW 


All patients gave informed consent in 
accordance with directives of the Faculty 
Research Committee of the University of 
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Cincinnati College of Medicine and those 
of the National Institutes of Health. The 
use of formal informed consent forms in 
this study antedated the above require- 
ments by 2 years. The project is reviewed 
and approved regularly by the above 
Committee. 


ELIGIBILITY OF PATIENTS 


Patients become eligible for this form of 
treatment if they have advanced cancer for 
which cure could not be anticipated. Three 
children with localized Ewing’s tumor at 
Children’s Hospital were given whole body 
radiation as part of the curative attempt 
after the primary tumor had been ablated 
with local radiotherapy. 

Biopsy proof of the malignancy has been 
established in all instances. Clinical data in 
each case have been reviewed by several 
physicians to be certain that the tumor had 
indeed extended from its primary site and 
that curative therapy was not applicable. 
This preliminary evaluation is followed by 
an observation period of 7—14 days to ob- 
serve the general condition of the patient 
and to carry out baseline laboratory tests 
to be as certain as possible that the condi- 
tion of the patient is relatively stable. Fre- 
quently this determination is difficult since 
the patients have serious illnesses of long 
standing and often have had considerable 
previous therapy. 

Patients remain in the hospital as long as 
is necessary. Prior to the use of autologous 
bone marrow transfusion, hospitalization 
was occasionally as long as 8-10 weeks. 
Length of stay was also dependent upon the 
severity of the clinical manifestations stem- 
ming from the cancer. With the use of par- 
tial body irradiation and bone marrow infu- 
sion, hospitalization has been greatly short- 
ened. The follow-up procedure is continu- 
ous during the lifetime of the patient. 

A total of 112 subjects were initially 
entered in the study through August 31, 
1971. During the screening period of 7-14 
days, 24 of them (21 per cent) were not 
continued in the study and did not receive 
whole or partial body irradiation. Chief 
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among the reasons for elimination was an 
indication in the pretreatment phase that 
some risk from wide-field radiation might 
ensue or that another method of treatment 
was considered preferable. In some, a very 
rapid progress of the disease made inclusion 
undesirable. The treatment was completed 
in 85 adults and 3 children between April 
1960 and August 31, 1971. Three patients 
have received 2 separate courses of treat- 
ment in this program. Follow-up time for 
survivors is reported through August 31, 


1972. 
PATIENT DOSIMETRY 


The radiation is delivered by a cobalt 60 
teletherapy unit under the following expo- 
sure conditions: The beam is directed hori- 
zontally at a wall 342 cm. away with the 
midline of the patient at 286 cm. from the 
source. For whole body exposures, the radi- 
ation beam size for the 60 per cent isodose 
curve at the patient midline distance is a 
square approximately 120 cm.X120 cm. 
The patient 1s placed in the sitting position 
with legs raised and head tilted slightly 
forward. Radiation is given by delivering 
half the specified exposure laterally through 
one side of the patient, the patient 1s then 
turned and the other half exposure deliv- 
ered laterally through the other side. The 
combined dose of the 2 radiation fields 
provides a good homogeneous dose distri- 
bution through the patient. The maximum 
variation 1n lateral dose distribution was 
+13 per cent for I patient who had a lateral 
trunk dimension of 36 cm. 

The exposure to the patient is deter- 
mined using a percentage depth dose table 
corrected for the source-to-skin distance 
used for the patient. Using the corrected 
depth dose at patient midline (1/2 lateral 
dimension at the trunk in the plane of the 
xiphoid) and a conversion factor of 0.957 
rads/roentgen for cobalt 60 gamma radia- 
tion; the midline air exposure required to 
give a desired midline absorbed dose in 
rads is calculated. The validity of this pro- 
cedure was established with measurements 
in an. Alderson Rando Phantom using 
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thermoluminescence dosimeters. Over the 
course of the study, the air exposure rates 
at the distance indicated above varied from 
3 to 6 per minute. 

For individuals receiving partial body 
radiation, the teletherapy collimator is used 
to restrict the beam. The xiphoid is used as 
the boundary of the field for upper and 
lower body exposures. Tbe lateral dimen- 
sions of the patient in the plane of the 
xiphoid 1s again used for calculating the 
desired midline dose. As for the whole body 
exposure, the dose is delivered bilaterally. 
Additional information on the dosimetry 
aspects of this study has been published by 
Kereiakes et al” 


ANALYSIS OF SURVIVAL DATA 


In considering the survival data there 
was a lack of consistent selection bias both 
in recommendation that a patient be eligi- 
ble for treatment and in regard to the dose. 
The principal investigator had no part in 
determination of therapy in any given case 
except for outlining the general principles 
of the therapeutic regime. The choice in the 
case of each patient was made by several 
radiation therapists, 3 having been asso- 
ciated with the project during the 10 year 
period. In addition, 2 internists have had 
active roles in the selection and medical 
care of each patient. The dose of radiation 
to be given was decided upon by the radia- 
tion therapist in consultation with the 
internist. 

There are 3 categories of patients (those 
with carcinoma of the colon, lung and 
breast) which are large enough to permit 
some analyses of survival. Each group will 
be discussed separately. 

Survival data are given in days from the 
diagnosis of far advanced disease, since this 
convention has been used frequently in the 
literature and permits comparison of our 
survival data with published reports. 


CANCER OF THE COLON AND RECTUM 


Twenty-nine patients with this tumor 
comprised the largest single category (Ta- 
ble 1). In all cases the patients were classed 
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TABLE | 


CANCER OF COLON—-ALL CASES BY LENGTH OF SURVIVAL OF ADVANCED DISEASE 
(29 Patients) 


Study No.* Sex/Race 


106 58 F /W 
109 56 M/W 
O52 60 M/W 
033 64 M/N 
082 49 F /N 
O1§ 61 M/N 
007 62 M/N 
067 co F /N 
049 75 M/N 
oso 80 M/N 
036 64 M/N 
064 54 E/N 
OgI 62 F /W 
063 38 M/W 
066 63 M/N 
107 58 F/W 
047 57 M/W 
III D». F /N 
o62 60 M/N 
096 42 M/N 
IIj 25 F/N 
098/103 45 F /N 
020 69 F/N 
006 67 M/W 
IOI 76 M/N 
100 76 M/N 
023 44 M/N 
095/104 66 E/N 
108 66 F /W 


Survival After Survival After 


Dosef (rads) 


D. (days) Rx (days) 

40 25 300 LB 
116 80 300 LB 
120 gI 200 LB 
126 86 100 
136 33 300 LB 
143 32 IOO 
181 I21 100 
192 163 100 LB 
213 169 200 LB 
220 197 200 UB 
261 238 100 
262 188 3oo LB 
295 52 200 
299 244 300 LB 
327 203 200 LB 
347 89 200 
41I 147 150 LB 
434 307 200 
451 270 150 
583 439 I00 
632 381 100 
912 474 200-+ 300 LB 
946 885 200 
982 740 54 
983 . 864 257 LB 

1,258 900 3oo LB 
1,261 651 200 

1,437 704 2004-300 LB 
1,691 584 300 UB 





* Study No. refers to the roster of patients described serially in Technical Reperts: No. 6—1 540, 18-29", 31-36, 6-649, 66-70%, 77-82%, 


83-9145, 92-1037, 104711155, 112-113 personal communication. EUS 


+ Dose in rads at the midline. Where no letter follows the dose, whole body radiation was given. LB = lower body irradiation; 


UB = upper body irradiation. The dividing point is the xiphoid. 
Median survival—327 days. 


as far advanced and in a few instances as 
terminal. Four patients were not included 
in the study for medical reasons, or because 
the patients themselves declined participa- 
tion in the study. 

In order to make an appropriate com- 
parison, several published series were re- 
viewed. Series of cases of colon cancer 
metastatic to liver were utilized, since they 
were the best found by us with appropriate 
time periods of metastasis available for 
comparison. Stearns and Binkley," in 32 
patients with colon cancer with liver metas- 


tases, found a median survival time of 11 
months after palliative resection of the 
primary tumor; in 28 of their patients in 
whom only biopsy or diversion was per- 
formed, the median survival was 8 months. 
In 353 patients with untreated colon cancer 
metastatic to liver, Pestana ef a7." reported 
a median survival of 9 months. Figure 1 
presents an analysis of 177 patients with 
liver metastases and no subsequent therapy 
reported by Jaffe et 4/7? There is also a 
group of 61 patients reported by Rapoport 
and Burleson’? treated with 5-fluorouracil. 






674 Saenger et al. MARCH, 1973 

100 $ SURVIVAL COMPARISONS 

CANCER OF COLON METASTATIC TO LIVER 
90 
80 
STD. ERROR O 17 TB. RX PTS. (U.C.) 
BY GREENWOOD'S 61 5FU RX PTS. 

70 METHOD (Rapoport etal SG.0. 130:773-777 1970) 
5 177 Untreated PTS. 
uH O (Jaffe eto! S.GO. 127: I-il, 1968) 
qc 60 
W 
A 
-Í 50 
s 
> 
5 
a 40 
Lu 
= 30 
re © 
— 
> 
> 20 4j -6—9 6 6 
po 

IO dim a 

5 IO I5 20 25 30 35 40 45 50 55 60 


SURVIVAL TIME IN MONTHS 


Fic. I. 


The 22 patients in our series with proven 
metastatic carcinoma of the colon to the 
liver treated by irradiation are also shown 
in Figure 1. 

The median survival time for untreated 
patients was 146 days; for patients treated 
only with 5-fluorouracil, 255 days; and, 
among our patients with liver metastases, 
391 days (Table 11). A life table analysis 
was performed and indicates that the treat- 
ment given to our patients was approxi- 
mately equivalent to the group given §- 
fluorouracil. There was no evidence that 
the median survival time was shortened by 
total or partial body irradiation (Fig. 1). 
It should be appreciated that 5 of our pa- 
tients had received or arereceiving 5-fluoro- 
uracil in addition to the radiation therapy 
(3 of these with liver metastases). 

The median survival for the entire group 
of 29: patients (22 with liver metastases) 
was 327 days. 


CANCER OF THE BRONCHUS 


This group of 15 patients (Table 111) had 
far advanced disease with distant metas- 
tases at the time of treatment. The best 
comparison group was from our own insti- 
tution reported by Horwitz ef al! The 
median survival of the 15 patients receiving 
whole body irradiation was 193 days from 
the time of diagnosis. The median survival 
of 61 patients seen at Cincinnati General 
Hospital from December, 1961, to June, 
1964, was 135 days. In 15 of the 17 cases 
with distant metastases excluded by Hor- 
witz ef al. from their study (see caption to 
Fig. 2), the median survival was 32 days. 

This last group of patients with distant 
metastases constitutes the most appropri- 
ate comparison group. When the median 
survival* of 15 patients mentioned by 
Horwitz ef 2/5 is compared with the 15 


* Two of the 17 patients excluded in the Horwitz er 4/.16 study 
were treated by whole body radiation. 
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patients treated by whole body irradiation, 
the survival times are significantly different 


(Chi square 11.63, p <0.005) (Fig. 3). 


EWING' S TUMOR 


This subgroup of 3 patients constituted 
the only one in which an attempt at cura- 
tive therapy was made; all 3 patients are 
surviving. The times of survival are 854, 
1,243 and 1,553 days from the time of diag- 
nosis to Áugust 31, 1972. The patient with 
the longest survival has recently developed 
a solitary pulmonary metastasis. The use 
of whole body irradiation to eliminate 
small clumps of cells in the disease has been 
reported by others.?.3? 

A fourth patient with Ewing’s tumor had 
pulmonary metastases when first seen. 
Therapy in that case was only palliative. 


Tague II 


CANCER OF COLON— CASES WITH 
METASTASES TO LIVER 


(22 Patients) 


Study Survival After Survival After 
No.* D, (days) Rx (days) 
106 40 25 
109 116 80 
052 120 9I 
033 126 86 
o82 136 43 
O15 143 I2I 
067 192 163 
036 261 238 
OgI 295 52 
o66 325 203 
107 347 99 
III 434 307 
o62 451 270 
096 583 439 
113 632 381 
098 912 474 
006 982 740 
IOI 983 864 
100 1,258 goo 
023 1,261 651 
095 1,437 704 
108 1,691 584 





* See footnote to Table 1. 
Median survival—391 days. 
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LUNG CANCER—SURVIVAL IN DAYS AFTER Dx 
(15 Patients) 


study fmi aial Doe 
No. (days (days) (rads) 
053 57 28 200 

O56 103 38 100 UB 
086 116 20 100 

078 126 61 200 

o88 135 F 150 

o81 144 24 100 

Ost 163 74 IgO 

070 193 68 150 

102 266 22, 200 Trunk 
org 333 298 200 

044 349 196 100 

oll 419 323 1OO 

112 683 403 100 

025 797 33 150 
o84/097 855 643 300 UB-+100 


* See footnote to Table r. 
Median survival—193 days. 


CANCER OF THE BREAST 


In 15 cases treated by us the median 
survival from diagnosis to death was 479 
days and after treatment to death was 446 
days (Table 1v). Two comparable reports 
in the literature include the one by the 
Committee on Estrogens and Androgens"? 
and the other by Samp and Ansfield using 
£-fluorouracil.*? Again a life table analysis 
was done for our 15 patients and indicates 
that the survival of our patients appears 
somewhat better than that of the patients 
treated solely by estrogens and androgens, 
but not quite as good as the group treated 
with 5-fluorouracil (Fig. 4). The patients 
survive longer than those receiving the 
"standard therapy" as described by Samp 
and Ansfield;?? this includes appropriate 
administration of estrogen and androgen, 
oophorectomy, local irradiation, adrenalec- 
tomy and hypophysectomy. 


OTHER CANCERS 


A remaining group of 25 cases reflected 
severa] different kinds of cancer. It is not 
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RIAL METHOD FOR 61 PATIENTS WITHOUT EVIDENCE OF DISTANT METASTASES 
—— AT FIRST PRESENTATION 


% Survival 
o 
o 


Uncertointy Bars 
10 Show = 1 Standard Error 


[2 mo. Survival 
Probability 


10% 


Months 


Fic. 2. The survival by actuarial analysis is shown for a total of 61 patients with carcinoma of the bronchus 
and distant metastases, who presented between December, 1961 and June, 1964 at Cincinnati General 
Hospital. The only patients excluded from this group are those in whom distant metastases were present 
at the time of diagnosis (17 patients). If they were to be included, the 1 year survival figure would drop 
to about 7 per cent. It is emphasized that these figures take account of all cases seen (including those 
apparently “early” and amenable to complete surgical resection). Although other reported figures may be 
somewhat higher, differences are more realistically attributable to biologic factors rather than to 


therapy." 


possible to make an analysis of these at this 
point since the individual case groups are 
too small to warrant this 


DISCUSSION 


RELATION OF RADIATION THERAPY TO 
PATIENT DEATH 


Some analyses can be made which give 
information on this point. 

The doses of whole body radiation given 
could initiate only the hematologic form of 
the acute radiation syndrome. In the 
healthy individual, after prodromal symp- 


toms of malaise and vomiting lasting about 
6-48 hours, there is a latent period lasting 
until 18-21 days after exposure. At this 
time there is a marked rapid fall in white 
blood cells and platelets and a less rapid 
fall of red blood cells reaching a nadir at 
30-40 days and then recovering. These 
changes are associated frequently with 
episodes of infection and bleeding. Epila- 
tion will occur at doses over 300 rads. 
Many of these patients had received 
much radiation and chemotherapy prior to 
total or partial body treatment and in 





Vor. 117, No. 3 Whole Body Radiotherapy of Advanced Cancer 677 
100 SURVIVAL COMPARISONS 
CANCER OF BRONCHUS WITH METASTASES 
90 
80 STD. ERROR Ol4 Patients € TBR or P BR(U.C) 
5 BY GREENWOODS A5 Patients "C distont metastases 
O METHOD $ therapy (U.C,) 
É 70 (32 Patients in chlorambucil study (U.C.) 
a. 
d 
g 60 
> 
= 50 
g) 
S40 
a 
-j 
5 30 
= 
2 
o 
20 
lo - - - w LU ul .- Lf X7 Lf to - P SOM 
10 i 20 25 30 
SURVIVAL TIME IN MONTHS 
FIG. 3. 
many cases this treatment was followed Taste IV 
immediately by planned local therapy to CANCER OF BREAST—SURVIVAL POST Dx 
various portions of the body. (15 Patients) 
If one assumes that all severe drops in 
blood cell count and all instances of hypo- Survival Survival 
Stud After D After R Dose 
cellular or acellular marrow at death were — No. ter x rel x (rads) 
due only to radiation and not influenced by (days) (days) 
the type or extent of cancer and effects of og, Y 16 PRE ee 
previous therapy, then one can identify 8 — oj; 175 156 200 UB 
cases in which there is a possibility of the 029 285 152 150 
therapy contributing to mortality. Of this 060 316 3o Ie 
: i . O45 138 25 150 
subgroup, 2 patients received localized 9% ps ex po 
radiation between total body irradiation — 6, 473 354 tso Trunk 
and death at 31 and 32 days, respectively. — o3: 479 446 100 
Two had extensive previous chemotherapy ^ 979 554 209 100 
and I also had local radiotherapy. In 2 s : ue E b 
other cases, autologous marrow transfusion 5 $ a 2o y ó 150 
was unsuccessful because the preradiation 945 — 1.095 1,063 iO 
marrow was hypocellular. Both of these 083 1,098 264, 100 
latter patients had had intensive localized [92 1,308 1,143 150 Trunk 


irradiation and 1 had received intensive 


* See footnote to Table 1. 


chemotherapy. Median survival—479 days. 
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FIG. 4. 
Of the 19 patients who died within 20-60 


and infection at the time of death. 

The time from diagnosis to death of the 
24 patients entered in the study who were 
not treated has been analyzed. There were 


4 who died in a 20-60 day interval: 
Ses cP Patients 
eye) SHTUIVIRE OF 
deaths in >." ° Total 
dying at other 
20-60 days "^ S 
; limes 
Patients not 
given radiation 4 20 24 
Patients given 
radiation ig 63 82 


Fisher’s exact probability test yields a p 
value of 0.16, indicating that there is no 
difference between the 2 groups. Therefore 
one may conclude that in other patients 
described, the effect of whole and partial 
body radiation therapy was less important 
in contributing to death than was the ex- 


tent of disease in these patients. Another 
interpretation would be that a physician 
selecting far advanced cancer patients for 
a given treatment would have about the 
same degree of difficulty in selecting any 
form of treatment for these verv ill pa- 
tients. The same probabilities, p 0.19, 
o.2 and o.21 are found for patients dving 
between o and 20 days post treatment, 
from o-60 days, and from 20-40 days, when 
compared to the untreated group. Current 
status of survival for these 88 treated pa- 
tients Is as follows: 


Prophylactic therapy (Ewing's tumor) 


Y 

T 

Others surviving as of August 31, 1972 j 
Deaths possibly attributable to irradiation — 8 
Deaths attributable to tumor 70 
88 


REACTIONS FROM TREATMENT AND EFFECTS 
OF PALLIATION 
The acute radiation syndrome develops 
in stages. In the prodromal stage, nausea 
and vomiting of a transient nature occur. 


——— 


wr. 
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These complaints are often highly subjec- 
tive; therefore, they are not discussed with 
the patient before treatment. 

The analysis of our 88 treated patients 
shows that 44 per cent experienced no 
symptoms at all, that 27 per cent had tran- 
sient nausea and vomiting within 3 hours, 
I4 per cent within 6 hours and 3 per cent 
within 12 hours. In only 4 patients (4 per 
cent) were the nausea and vomiting of a 
severe nature (Table v). 

These symptoms are no greater than 
found after surgery or after treatment with 
cancer chemotherapy drugs, the reactions 
of which are often far more severe than 
those from these kinds of radiation therapy. 
Lahiri e? 27? observed that when 5-fluoro- 
uracil is given orally at a dose of 15 mg./kg. 
daily for 6 days, and then weekly at the 
same dose, nausea, vomiting, diarrhea or 
stomatitis are found in 55 per cent of the 
patients treated, and marrow depression 1s 
observed in 50 per cent. A recent study by 
the Western Cooperative Cancer Chemo- 
therapy Group, employing 5-fluorouracil 
without a loading dose at 15 mg./kg./wk. 
for a month, reported mild to major gastro- 
intestinal or hematologic toxicity in 85.5 
per cent of 430 patients.” Higgins e a/. in 
treating cancer of the colon using 12 mg./ 
kg. of s-fluorouracil intravenously for 5 
successive days, observed that 27.9 per cent 
of 359 patients experienced a toxic reaction. 
The same group reported one or more sur- 
gical complications following resection of 
colon carcinoma in 29.6 per cent of 433 
patients. Parsons e 4/35 note that 61—72 per 
cent of patients suffering from so-called 
radiation sickness responded favorably to 
placebo medication, indicating that sug- 
gestibility may have a big part to play in 
the appearance and control of these symp- 
toms. Mukherji et a/.*4 in evaluating the 
effectiveness of a combination of 4 drugs in 
the treatment of 23 patients with lympho- 
sarcoma and reticulum cell sarcoma found 
severe myelosuppression in 4 patients (17 
per cent) and possibly attributed this de- 
pression to their deaths from infection. 

During the latent period of 18-21 days 
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TABLE V 


INCIDENCE OF NAUSEA AND VOMITING IN 88 CANCER 
PATIENTS RECEIVING WHOLE AND/OR PARTIAL 
BODY RADIATION THERAPY 


Patients Per Cent 


No nausea or vomiting 39 44 
Nausea and/or vomiting up to 
3 hours after R& 25 27 
Nausea and/or vomiting up to 
6 hours after R& 12 14 
Nausea and/or vomiting up to 
12 hours after Rx 3 3 
Nausea and/or vomiting up to 
24 hours after R& j 8 
Nausea and/or vomiting up to 
48 hours after Rx o — 
Nausea and/or vomiting 48 
hours 4- 4 4 
88 100 


the patient is asymptomatic. The period of 
manifest illness then begins with evidence 
of malaise, infection and bleeding. These 
findings occur only with whole body irradi- 
ation and not with partial body treatment. 
Also when marrow is successfully replaced 
these findings do not occur. 

In regard to palliation, a review of pa- 
tient records shows that some palliation was 
achieved in 56 per cent and that 31 per cent 
were made neither better nor worse (Table 
vi). In another 3 cases we were unable to 
obtain follow-up history concerning pallia- 
tive effects. The 3 cases of Ewing’s tumor 
are not included in this table as therapy 
was prophylactic. 


POSSIBLE UNIQUE MECHANISMS OF WHOLE AND 
PARTIAL BODY IRRADIATION 


Whole body irradiation in the doses 
reported herein could be effective against 
cancer in several ways: (1) alteration of the 
immune mechanism of the body altering 
the balance in favor of the host; (2) by a 
direct effect on the metabolism of the can- 
cer cells. In this case wide-field .radio- 
therapy would have one advantage over 
drug therapy, since it would reach all can- 
cer cells without depending upon blood 


ot 
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Tase VI 
PALLIATIVE EFFECTS* OF TREATMENT 
(8; PatientsT) 


RM a E evaaa d M 


mM" iL REED 


Kae of pain j 
Decrease in tumor size Y 
Increase in activity 13 
Increase in well being (weight gain, ap- 

petite improvement, su Biecuve state- 

ment by patient) 30 
One or more of the above £6 
No change a 
Lost to follow-up for evaluation of palh- 

ation 4 
Death between 20 and 60 days possibly 

attributable to radiation 9 


eaten e AAAA E m iA eH t di MA AVISO S NR A e aaan rn wavaa etes d ed terne enses t tase a eene ette means enne nn en ee met car tete ene = 


* In some of the patients there was more than one indication of 
improvement; thus, the percentages exce ed 100 per cent. 

T 3 children with Ewing's tumor received prophylactic treat- 
ment and are not included in this analysis. 


supply, or chemical and pharmacologic 
distribution. 

Partial body irradiation could be com- 
pared to regional isolation perfusion with 
antineoplastic drugs, again being certain to 
reach all tumor cells within the irradiated 
volume and lacking the more hazardous 
systemic effects of total body irradiation. 

The effectiveness of both methods may 
be explained by the fact that small tumor 
foci are more sensitive to treatment than 
large foci and that single cancer cells are 
more susceptible than clumps of cells. 


PSYCHOLOGIC AND PSYCHIATRIC 
EVALUATION OF PATIENTS 


A unique and important aspect of the 
research work in this project has been the 
attempt to evaluate and distinguish. be- 
tween the manifestations of cancer and the 
effects of radiation therapy in regard to 
psvchologic and psychiatric changes. For 
example, others have reported on personal- 
ity types 1n certain cancers,” but no studies 
were presented investigating the effects of 
treatment. 

In 1969, we reported on the effect of 
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total and partial body irradiation on the 
cognitive and emotional processes of 16 
patients.!! This number has been increased 
to 43. These studies consisted of adminis- 
tration of a battery of tests to each patient 
in the pretreatment phase, during sham 
and actual treatment and during a 6 week 
post-treatment period. Tests which have 
been utilized included the Halstead Bat. 
tery, Wechsler-Bellevue Adult Intelligence 
Scale, some tests of intellectual impairment 
modified from Reitan, and the 5 minute 


verbal content test of Gottschalk and 
Gleser. There has been some change in the 


several tests which we have been using 
during this phase of the total project; 7.e., 
not all tests have been used continually. 

In the baseline data of 39 patients tested, 
the median intelligence quotient was 87 and 
the mean also 87. There were 41 per cent of 
subjects with I.Q. values of 95-116, 47 per 
cent between 71-95, and 12 per cent be- 
tween 63-70. The distribution of intelli- 
gence factors as measured by several tests 1s 
representative of the population served bv 
the General Hospital. 

It is clear that the intensive study and 
the above testing have had a helpful effect 
in increasing. the level of motivation to 
cooperate, as exhibited by all patients so 
studied. 

The need for careful handling of the 
cancer patient by all members of the medi- 
cal team is emphasized bv the consistent 
evidence of depression over the 7 week 
study period. The depression is lessened 
with clinical improvement and attention to 
patient needs. It 1s also less in patients 
with long survival (over 100 days) as € 
be expected. Similarly, hope is directly 
lated to survival. Anxiety dips sh ply 
during sham treatment; it increases just 
prior to actual treatment, then decreases 
and levels off. Outward hostilitv tends to 
increase at the time of post sham treat- 
ment, then dips and remains quite stable. 
Hope as measured by the content analvsis 
of verbal behavior 1s related to satisfactory 
human relations in the patient’s life situa- 
tion, 
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USE OF AUTOLOGOUS BONE MARROW 
TRANSPLANTATION 


Because of radiation-induced hemato- 
logic depression, autologous bone marrow 
storage and reinfusion were instituted in 
1964. Employing the method of Kurnick,?? 
marrow was removed from the posterior 
iliac crest under local anesthesia, to an 
average value approximating 300 cc. It was 
mixed with Osgood-glycerol medium and 
stored at —83° C. following a programmed 
temperature reduction of 1? C. per minute. 
Prior to reinfusion dextrose was added, and 
then the marrow was given intravenously, 
initially without filtration, at a rate of so 
to 60 cc. per minute. The first 2 patients 
who received a marrow transfusion in our 
study, Patients 051 and 053, were infused 
with frozen marrow 24 and 19 days post 
irradiation, respectively, at a time when 
the marrow sinusoids were relatively empty 
of precursor cells, with the expectation that 
there would be more room for the trans- 
plant to take. Marrow viability in these 2 
procedures was 55 and 57 per cent.” 

Patient o£1 experienced moderate hemo- 
globinuria not seen in Patient o53 after 
infusion. Marrow was given in both cases 2 
to 3 weeks post irradiation; hence, it was 
impossible to distinguish spontaneous mar- 
row recovery from successful marrow auto- 
transfusion. 

Because hemoglobinuria had been noted, 
a triple filter system was developed and 
marrow autotransplantations on Patients 
070, 077, 078, 087, 090, OgI, O95, O98, 099, 
107 and 111 have all been performed em- 
ploying this filter system.*8 

In marrow transplants of Patients 070, 
077, and 078, the delay between the re- 
moval of marrow and transfusion was 11, 
2 and o days, respectively. The platelet 
count of Patient 078 never fell below 
125,000 per mm.?, but the white blood cell 
count dropped as low as 9oo, suggesting 
possible effectiveness of the technique for 
the first time. 

For the next 8 patients the technique 
was therefore modified, so that a larger 
volume of marrow (500 cc.) was removed 
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from the patient under general anesthesia. 
The patient was then irradiated and the 
marrow replaced intravenously on the same 
day asit was removed. The results in Table 
vil indicate the success attendant on the 
modification of this procedure. Five pa- 
tients receiving 200 rads of whole body 
radiation showed mean white blood counts 
to be 2,820 + 804 cells per mm.’ at the nadir. 
In 7 patients given the same dose but no 
autograft, the level at the nadir was 850 
+380 cells per mm.*, the 2 means being 
significantly different (Table vu. The 
first patient transplanted with our new 
technique (Patient 087) was followed in the 
Clinical Research Center, Cincinnati Chil- 
dren’s Hospital, for over 6 weeks without 
any evidence of illness. Subsequently pa- 
tients receiving these whole body doses 
have only been hospitalized for a total of 5 
days or less. The degree of marrow depres- 
sion in the successfully transplanted pa- 
tient is such that hemorrhage and infection 
are not observed. 

The 3 failures in the revised transplanta- 
tion technique have been Patient ogo, 099 
and 107. Patient ogo suffered a cerebro- 
vascular accident unrelated to her tumor 
or her radiotherapy. The latter 2 patients 
(099, 107) had had widespread radio- 
therapy which had affected the reticulo- 
endothelial framework necessary for stem 
cell development, and preliminary cell 
aspirates in allegedly unirradiated areas 
did appear hypocellular. Patient 107 ap- 
peared to possess normal granulocyte re- 
serves, one of our marrow screening param- 
eters, only because we were given an in- 
correctly high body weight on which to 
base our etiocholanolone dosage, thus 
falsely elevating the marrow granulocyte 
reserves. From this unfortunate experience 
we now insist that a candidate for marrow 
autotransplantation have a normal iliac 
marrow aspirate histologically, a normal 
bone marrow scan employing technetium 
ggm sulfur colloid, and normal granulocyte 
reserves measured with etiocholanolone 
(after we weigh the patient) as indicators of 
normal marrow function. At autopsy, Pa- 
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Tase VII 


WHOLE BODY IRRADIATION WITH MARROW TRANSPLANTATION 


Type Whole 
Study of Body Date of Date of Date of No. of Viabil- Mar- Complications Outcome of 
No.* Trans- Dose Marrow Marrow Celis xy LIV of Infusion Autograft 
O. STARS- VOSE Removed *  Reinfused Reinfused Frozen B 


plant (rads) 
ost Auto 150 4/26/65 5/1/65 5/25/65 1.6X109 55% Yes tHemoglobinuria for 1 Did not take 








day 
053. Auto 200 45/ 4/65  s/ 8/65 5/27/65 1.4 X10* 57% Yes tNone Did not take 
ojo Auto 150 8 §/ 4/65 3/ 2/67 3/13/67 0.33X10° 68% Yes None Did not take 
07; Auto 200 10/31/67 11/ 7/67 11/ 9/67 0.79X10° 48% Yes  Hemoglobinuria for12 Did not take 
hours 
o78 Auto 200  11i/ 4/67; 12/ 5/6; 12/ 5/67 4.16X10* 96% No None Possible partial take 
with platelets never be- 
low 125,000/mm.? but 
leukocytes g00/mm.3 
087 Iso 200  4/ 3/69 2/23/69  3/ 3/69 4.38X10? 99% No None Take 
ogo Auto 150  2/ 2/69  2/ 2/69 2/ 2/69 15.6X10? 96% No None Cerebrovascular acci- 
dent killed patient 6th 
day after R, 
ogt Auto 200 7/ 2/69 7/ 2/69  7/ 2/69 4.6X1o0* 9895 No None Take 
ogg Auto 200  II/ 5/69 1I1/ 5/69 11/ 5/69 3.07X10* 97% No None Take 





o98 Auto 200 1/27/70 1/27/70 = 1/27/70 7.42X10* 98% No Transient hypotension Take 
before infusion 


ogg Auto 230  3/ 3/70) 3 3/70 3M 3/70 $S.312X10* 95950 No None No take 


107 Auto 200 12/15/70 12/15/70 12/15/70 3.2X10? 9595 No None Take doubtful-leuko- 
penia but no sepsis 


111 Auto 200 5/19/71 5/19/71 5/19/71 7.4 X1 96% No None Take 


* See footnote to Table 1. 
+ Unfiltered marrow infused. 


Taare VIII 


RESULTS OF SUCCESSFUL ISO- AND AUTOTRANSPLANTS OF MARROW AFTER 
200 RADS MIDLINE WHOLE BODY IRRADIATION 


Nucleated Cell Count 





Day of Leukocyte Leukocyte Count at 
Study No. l à Infused Per Kilogram 
Nadir Nadir (cells/mm.3) Body Weightt 

087 26 2,100 1.6 10? 

O9I 25 4,100 2.3X 108 

095 33 2,700 o. 6X 108 

098 28 2,200 1.7 X105 

III 31 3,000 I.4X 10? 

Mean 28.6 2,,820+ 804} I.§X108 
Mean of Controls* 24 850+ 35801 — 





* 7 patients receiving 200 rads whole body radiation without transplantation of marrow. 
T The means differ significantly by the t test at p«o.cot and by the Wilcoxon two sample test at p<o.02. 
t It has been estimated that 1. 1X 107 cells/kg. are required for a successful marrow iso- or autotransplant.* 
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tient 099, who died on Day 31 post irradia- 
tion, had widespread carcinoma of the 
pancreas. Patient 107 survived her pancy- 
topenia without any evidence of sepsis. 
Patient 111 had no significant cytopenia 
and her hospitalization (including auto- 
transplant) lasted only 4 days. 

This technique has been of advantage in 
simplifying the patient's course and elimi- 
nating the long period of hospitalization 
needed prior to transfusion. The possibility 
of reinfusing tumor cells in the untreated 
marrow exists, but the elimination of this 
problem awaits the development of suc- 
cessful methods of marrow allotransplanta- 
tion. 


SUMMARY 


i. Whole and/or partial body radiation 
therapy given in single doses has shown 
beneficial effects in the control of certain 
advanced cancers. The palliative effects 
compare favorably with results using anti- 
cancer drugs as commonly reported in the 
medical literature. 

Irradiation certainly seems to improve 
survival in the untreated patient with 
cancers of colon, lung and breast. 

2. The use of autologous marrow reinfu- 
sion immediately after radiation therapy 
minimizes the characteristic marrow de- 
pression otherwise observed. The degree of 
illness following infusion is greatly lessened 
and hospitalization greatly shortened. 


Eugene L. Saenger, M.D. 
Radioisotope Laboratory 
Cincinnati General Hospital 
Cincinnati, Ohio 45229 
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VALUE OF MAMMOGRAPHY IN REDUCTION 
OF MORTALITY FROM BREAST CANCER 
IN MASS SCREENING* 


By PHILIP STRAX, M.D.,¢ LOUIS VENET, M.D.,t and SAM SHAPIRO, B.S.§ 


NEW YORK, NEW YORK 


HE one-third reduction in mortality 

rate from breast cancer achieved in the 
mass screening program of the Health In- 
surance Plan of Greater New York, under 
contract with the National Institutes of 
Health, has persisted in a 5 year follow-up. 
The important role of mammography in 
this reduction is pointed out by the fact 
that of 44 cancers found on mammography 
alone in this study only 1 woman has died 
in this period. 


BACKGROUND 


Since 1963 the mass screening program 
for breast cancer detection has been con- 
ducted by the Health Insurance Plan of 
Greater New York under contract with the 
National Institutes of Health. The project 
was stimulated by the fact that the death 
rate from breast cancer in the United 
States has remained stationary for 35 
years in spite of surgical, radiotherapeutic 
and chemotherapeutic advances. Because 
there is a substantially increased survival 
in breast cancer cases with no axillary 
lymph node involvement, it was felt that 
there was a potential for lowering the death 
rate through earlier detection. The concept 
was also abetted by the introduction of the 
newer method for mammography intro- 
duced by Egan.! 

Limited breast cancer screening pro- 
grams by Gershon-Cohen ef al., Witten 
and Thurber,’ Stevens and Weigen,’ and 
Wolfe® have indicated the feasibility and 
potential of such projects. It was thus con- 
sidered that a mass screening program 


using both clinical examination and mam- 
mography might lead to substantially in- 
creased detection of localized cases and 
thus perhaps to a lowering of the death 
rate. Such a screening program also of- 
fered the possibility of evaluating the role 
and special importance of mammography. 


PROCEDURE 


A group of 62,000 women aged 40 to 64 
years were chosen at random from the 
members of the Health Insurance Plan 
medical groups. Those with a history of 
previous breast cancer or who were preg- 
nant at time of examination were not in- 
cluded. The women were carefully chosen 
as 31,000 matched pairs. One set was desig- 
nated as the study group and the other 
as the control group. Of the study group 
women who were invited to participate 65 
per cent responded and were examined 
with independent clinical examination and 
mammography. The nonresponders were 
followed through records as study group, 
not examined. The control group women 
received their usual comprehensive medical 
care at their groups, but were not screened 
in the program. Their breast cancer history 
was followed through records at central 
headquarters. 

Study group women who responded 
were offered an initial and 3 subsequent 
annual examinations. Clinical examination 
was performed by a member of the group 
to which the women belonged, usually a 
surgeon. The examination was conducted 
without knowledge of the roentgenographic 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 5-6, 1972. 
Supported, in part, by the U. S. Public Health Service Contracts PH 43-63-49 and NIH 69-88. 
T Clinical Associate Professor, Department of Community and Preventive Medicine, New York Medical College; and Director of 


Radiology, La Guardia Hospital, New York. 


1 Director of Surgery, Jewish Memorial Hospital, New York; and Associate Clinical Professor of Surgery, New York Medical College, 


New York. 
§ Director of Research and Statistics, Health Insurance Plan. 
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findings. Mammography was performed 
with the Egan technique including use of 
industrial fine-grain film (type M), low 
kilovoltage, long and variable target-film 
distance and close coning. Cephalocaudad 
and mediolateral views of each breast were 
obtained. The radiation dosage to skin 
averaged 7.7 rads. All films were read by 2 
radiologists without knowledge of clinical 
findings. 

About 20,000 women or 65 per cent of 
the study group received the initial screen- 
ing examination. Of these on subsequent 
annual re-examination, 80 per cent re- 
sponded for their first annual, 74 per cent 
for their second and 69 per cent for their 
third. About 60 per cent of the screenees 
received all 4 examinations. All screening 
examinations have been completed.’ 


FINDINGS 


In the study group, 296 breast cancers 
were found compared to 284 in the control 
group. The prevalence rate on initial 
examination of breast cancer in women 
who were screened was 2.72 per 1,000. The 
detection rate in subsequent screening was 
1.51 per 1,000 person-years. Cancers were 
detected in screened women after a nega- 
tive examination anywhere from 2 months 
to almost 5 years at a rate of 0.92 per 1,000 
person-years. Incidence rate among study 
group women who refused screening was 
1.37 per 1,000 and in the control group 1.86 
per 1,000 (Table 1). The low rate of the 
study group not examined suggests that 
study women tended to self-select them- 
selves for screening. 

Mammography contributed substantially 
to the yield. Of 132 breast cancers detected 
through screening, 44 or 33 per cent were 
found on mammography only and would 
have been missed if this modality were 
omitted. At the same time, 59 cancers or 
44 per cent would have been missed if 
clinical examination were not included. 
However, in women under 50, whose 
breasts tend to be smaller and more glan- 
dular, only 19 per cent of the cancers would 
have been missed without mammography 
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TABLE I 


BREAST CANCER DETECTION RATES 
5 YEARS OF OBSERVATION FROM DATE OF ENTRY 


Breast Cancers 


Population 


No. Rate per 
1,000 
Study-screened 
Detection due to 
initial examination] Ps 2.72 
Detection due to 
annual re-examination 77 T. SI 
Detection not due to 
screening] 91 0.92 
Study-refused screening x 1:59 
Control * 284 1.86 


* 20,211 women had initial screening examination. 

1 Includes only cases diagnosed in course of regular medical 
care; case detection not due to follow-up of screening findings. 

t Rate of detection due to initial screening is per 1,000 women 
examined; other rates are per 1,000 person-years. 


and 61 per cent would not have been de- 
tected without clinical examination. In 
women over £o, the two modalities made 
similar contribution to cancer detection 
(Table 11). 

Over-all, no axillary lymph node involve- 
ment was found in 70 per cent of screened 
women. In the mammography only group, 
77 per cent were free of lymph node in- 
volvement. The figure for the clinical only 
group was 76 per cent. This compares with 
46 per cent for the control group. For the 
total group of study women (including 
those whose cancers were not detected as 
a result of screening) no lymph node in- 
volvement was found in 57 per cent (Fig. 
I). 


MORTALITY 


Direct comparison of deaths from breast 
cancer in the study and control groups 
corresponds to mortality rates, since the 2 
groups were random selections of equal 
size, carefully matched and set in defined 
time periods. 

In a 5 year follow-up period, 63 deaths 
from breast cancer occurred in the control 
group compared to 40 in the study group— 
only two-thirds of whom were actually 
screened (Fig. 2). In the first 2 years of 
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TABLE II 


BREAST CANCERS DETECTED ON SCREENING BY AGE GROUP AND MODALITY 


688 
Modality* Total 
Total 139 
Mammography only 44. 
Clinical only $9 
Clinical and mammography 29 
Total 100.0 
Mammography only 33:9 
Clinical only 44.7 
Clinical and mammography 22.0 


Age at Diagnosis 


40—49 50-59 6o or Older 
Number 
31 65 36 
6 27 II 
19 26 14 
6 12 II 
Per Centt 
100.0 100.0 100.0 
19.4 41.5 30.6 
61.3 40.0 38.9 
19.4 18.5 30.6 


* Initial evidence for biopsy recommendation made independently by the 2 modalities. 


T Percentages in this table may not add to 100 due to rounding. 


follow-up, breast cancer mortality was 
similar in the 2 groups. In subsequent 
years, women in the study group had a 
substantially lower death rate. However, 
the lower breast cancer death rate is noted 
in women over the age of 50 years. The 
death rates are almost the same in those 
under 50 years. 

Another measure of breast cancer mor- 
tality is to examine the probabilities of 
death among women with confirmed breast 
cancer during specified periods following 
diagnosis—the case fatality rates. These 
rates include deaths among breast cancer 
women regardless of cause of death and are 
calculated separately for the control group 
cases and for the subcategories of cases in 
the study group. Allowance in these tables 
is made for the lead time in diagnosing 
breast cancer gained by the screening 
program. This lead time is estimated to be 
about 1 year. The 5 year case fatality rate 
is substantially higher in the control group 
than in the study group: 42 os, 28 per cent. 
The rate among study women who refused 
screening 1s 35 per cent. When the rate is 
restricted to the 132 breast cancers de- 
tected through screening, the rate drops to 
17 per cent, with only 1 death occurring 
thus far among the 44 breast cancers de- 
tected through mammography alone (Fig. 
3). In the other 88 cases of cancer detected 


through screening, 16 deaths have occurred, 
10 of which were detected by the clinician 
only and 6 by both clinician and radiol- 
ogist. Thus, while both modalities con- 
tributed to the improved case fatality rate, 
mammography was of particular impor- 
tance in this regard. 

Breakdown of case fatality rate by age 
groups revealed that no reduction of 
mortality was produced in the 40 to 5o 
year age group—all the gain was concen- 
trated in those over 5o. 


SUMMARY 


A randomized mass screening program 
using mammography as well as clinical 
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study total (MMMM P PE on 
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Fic. 1. Per cent of breast cancers with no histologic 
evidence of axillary lymph node involvement. 


Von 122, No. 


examination in women aged 40 to 64 years 
resulted in a higher proportion of breast 
cancer detected with no axillary lymph 
node involvement and subsequently a 
substantial reduction in mortality in a 
study group as compared to a matched 
control. Both clinical examination and 
mammography contributed independently 
to the yield. However, in women under so 
in this study, mammography led to detec- 
tion of only a small proportion of additional 
cases, while at age 5o vears and over omis- 
sion of either modality would have led to 
substantially lower cancer detection rates. 
The particularly. substantial contribution 
of mammography is underscored by a case 
fatality rate of only 2 per cent in cancers 
detected in mammography alone. 

It would be reasonable to conclude that 
further follow-up to determine long-term 
effect of the screening procedures is indi- 
cated. 

It would also seem useful to evaluate the 
contribution of newer improved methods of 
mammography and introduction of other 
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proving results in women under £o years of 


age. 
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COMPARISON WITH FILM ROENTGENOGRAMS* 


By JOHN N. WOLFE, M.D. 
DETROIT, MICHIGAN 


ERORADIOGRAPHY is an electro- 

static imaging system based on the 
photoconductor selenium. It is an applica- 
tion of the xerographic process first dis- 
covered by Chester Carlson in 1938. 

This article discusses contrast and re- 
cording latitude of the xeroradiographic 
image (XR) and compares it to those of 
silver halide roentgenograms. 

The reader is referred to previous publi- 
cations for a more complete discussion of 
the science of xerography, xeroradiography 
in previous medical publications. Suf- 
fice it to say in this paper, that xeroradiog- 
raphy is an x-ray imaging process which 
uses a photoconductive plate, electrostatic 
charges and xerographic type processing. 
The xeroradiographic plate upon which the 
image is formed has an aluminum base 
which is coated with a thin photoconduc- 
tive layer of vitreous selenium. The plate is 
held in a cassette which protects the plate 
from exposure to ambient light and surface 
damage. The steps in the xeroradiographic 
process are as follows: The XR plate is 
charged to a high positive potential by 
corona discharge, it is then placed in a cas- 
sette and used in a manner similar to that 
with conventional film in its cassette. When 
x rays strike the selenium, photoconduction 
occurs and this produces a charge image of 
the part examined. The image is made visi- 
ble by bringing into proximity to the plate 
charged developer or toner particles. The 
resultant powder image is subsequently 
transferred to paper and fused providing an 
opaque XR for interpretation and storage. 

The discussion is limited to non-mammo- 
graphic applications. It is further concerned 
with the “negative XR” as opposed to the 
positive one which was used exclusively by 
early investigators and is now utilized for 


mammography. A negative XR refers to 
the tonal relationships and they are the 
same as those of x-ray film; exposed areas 
are dark blue (flm—black) and unexposed 
areas are white (film—clear). The opposite 
exists in the positive XR. 

This study leads one to conclude that 
both recording systems with proper radio- 
graphic exposure factors record similar in- 
formation, but present it to the interpreter 
in differing forms as to degrees of contrast 
and latitude. 


CONTRAST 


A stepped wedge provides an excellent 
vehicle for discussing image contrast (Fig. 
1).* From the figure and accompanying 
densitometer tracings, it is apparent that 
there are 2 types of XR image contrast: that 
which occurs at the step and it is great 
(edge enhancement); and that which exists 
between the flat portion of the steps them- 
selves and 1s more subtle (broad area con- 
trast). The XR image is a combination of 
these contrasts which are manipulated by 
externally applied electrodes, electric fields, 
time and amount of developer used to give 
the desired results. 

The XR edge enhancement phenomenon 


* A short explanatory note and qualifications of the Figures are 
as follows: The radiographic factors chosen for the stepped wedge 
images are intentional and intended to be comparable technique 
for a small extremity; £.e., in xeroradiography of small extremities 
a relatively high kvp. is always used (120 kvp. or more). The 
30 mas. represents that amount of radiation required for antero- 
posterior examination of the ankle. On the other hand, the 60 
kvp. and § mas. utilized in the production of the stepped wedge 
image on x-ray film represents a practical technique. The author 
believes that it would be unrealistic to match the techniques for 
the purpose of a stepped wedge comparison because one cannot 
match techniques in everyday practice and obtain optimum 
images. 

In the subsequent illustrations, where comparisons are made 
between an XR and a film roentgenogram of the same part, the 
reader should realize that XRs lend themselves to photography 
and reproduction better than the usual film roentgenogram. 
Therefore, the side by side visual comparison reproductions are 
somewhat limited in value. 


* From the Department of Radiology, Hutzel Hospital, Detroit, Michigan. 
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is due to the effect of fringing electric fields 
that occur at discontinuities in density and 
is proportional to the sharpness and degree 
of change in the voltage pattern that exists 
on the selenium plate after x-ray exposure; 
i.e., 1f the change in object density is abrupt 
and great, the degree of edge enhancement 
of the image is correspondingly greater than 
if the change were less sharp or the object 
had a smaller "step." 

Note that the density differences at the 
step are exaggerated in 2 ways: (1) there is 
an increased deposition of the development 
powder (toner) above the density of the 
plateau representing the thicker step; and 
(2) immediately after that there is signifi- 
cantly less toner deposited than on the 
plateau of the thinner step. The broad areas 
of the steps have considerably less density 
differences between them than the edges. 
The step wedge examples depict well the 
differences between an XR image and an 
x-ray film. With x-ray film there is no edge 
enhancement, but the density difference 
representing the steps (broad area) is 
greater on the x-ray film than on the XR 
(ipu 

The value of edge enhancement is well 
exemplified by a fracture (Fig. 3, Æ and B). 
The fracture represents a sharp break in 


Seems 





Vic. r, XR (xeroradiograph) of stepped wedge (120 
kvp.. 30 mas., 36 inch, nongrid exposure). The edge 
enhancement is noted by the upward deflection 
of density most apparent at 6.7 and peaking down. 
ward at 6.9. The contrast gradient is much greater 
than that between the plateaus (approximately 0.6 
units of reflectance vs. 0.1 for the broad area). 


Xeroradiography 
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Fic. 2. 


Film roentgenogram of stepped wedge (69 
kvp., 5 mas., 36 inch, nongrid exposure). There is 
no edge enhancement but the contrast gradient 
between the 2 broad areas of the steps 1s almost 
O.4 units of transmission. 


object density on a broad uniform area and 
the XR records it in exaggerated contrast. 
The x-ray film also shows the abnormality 
but usually not as well. A similar situation 
exists In other fractures such as in the skull, 
The XR is especially good, where there are 
multiple overlapping structures such as in 
the ankle or elbow. 

Differences in density over broad areas, 
especially when the gradation is slight, are 
usually shown in greater contrast with the 
x-ray film, although the information is re- 
corded on the XR in a different form. 
Often, however, within the density of the 
abnormal area there is more information on 
the XR due to a combination of its better 
latitude and the edge enhancement phe- 
nomenon. It is to be stressed that the same 
amount of information can be gotten on the 
x-ray film with multiple images of varving 
roentgenographic exposure factors (Fig. 4, 
Aand Band: s, and. B. 


RECORDING LATITUDE 





The varying densities of structures re- 
corded on an XR are routinely greater than 
those which are obtained on the usual “good 
technique" x-ray film. This feature of xero. 
radiography is well exemplified by the de- 
gree of soft tissue visualization obtained 
when properlv exposing a part for osseous 
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iG. 3. (4 and B) Fracture and dislocation about elbow. The radius and ulna are dislocated posteriorly. 
ote also a fracture of the radius. The relationship of the bones can be judged a little better on the antero- 
posterior XR than on the usual film image. 








Fic. 4. (4 and B) Metastasis to femur from bronchogenic carcinoma. Note that the “lucency” of the de- 
structive lesion is more apparent on the film image 2), whereas more of the over and underlying 
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Fic. 7. G4 and B) Osteogenic sarcoma. The large sarcoma is evident on both modes. The XR may have 


i: 


more information in the deeper structures which cannot be seen quite as well even on multiple conventional 


roentgenographic film images. 


structures (Fig. 6, 4 and B; and 7, 4 
and B). 
DISCUSSION 


The object of the paper is to call atten- 
tion to the differences that exist between 
the xeroradiographic and comparable roent- 
genographic image. 

It is important to realize that abrupt 
differences in density are more likely to be 
discerned on an AR as opposed to the 
roentgenogram. Density gradients across 
the abnormality are greater for xeroradi- 
ography and are presented differently due 
to edge enhancement. 

On the other hand, broad area differ- 
ences in object density are recorded with 
greater contrast gradients on the roent- 
genographic film system. They are present 
but often in lesser contrast on the XR. 

Routinely a greater exposure latitude is 
observed with the XR process. This is ad- 
vantageous in furnishing readable images 
of the soft tissues in addition to the under- 
Iving osseous structures, but also in occa- 


sionally seeing variations in density within 
an abnormally dense lesion. 


CONCLUSION 


The image content of the negative xero- 
adiograph and comparable roentgeno- 
graphic film image is very similar, but due 
to inherent physical differences in the 2 
systems (photoelectric os. photochemical) is 
presented in significantly different form 
and degrees of contrast. 

Xeroradiography has a greater x-ray con- 
trast acceptance capability than the roent- 
genographic film, when considering sharp 
and abrupt differences in object density, 
for example, fractures. Roentgenographic 
flm has greater contrast gradients when 
broad areas, subtle or gradually changing 
differences 1n density are concerned. 

Neroradiography hassignificantly greater 
recording latitude than its roentgeno- 
graphic film counterpart. 


SUMMARY 


Xeroradiography is an electrostatic imag- 
ing system based on the photoconductor 
selenium, 

This article discusses contrast and re- 
cording latitude of the xeroradiographic 
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image (XR) and compares it to those of 
silver halide roentgenographic films. 

The study leads one to conclude that 
both recording systems with proper radio- 
graphic exposure factors record similar in- 
formation, but present it to the interpreter 
in differing forms as to degrees of contrast 
and latitude. 


Department of Radiology 
Hutzel Hospital 
Detroit, Michigan 48201 


The author is indebted to Vernon 
Dryden, Ph.D., of Xerox for reviewing and 
correcting the manuscript, also to Frank 
Brion for the favor of making the densi- 
tometer tracings. 
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PERCUTANEOUS TRANSBRACHIAL ARTERY 
INFUSION CATHETER TECHNIQUES* 


By GEORGE W. WIRTAN 





EN, M.D.4 


MADISON, WISCONSIN 





|! UTANEOUS transbrachial artery 
techniques for angiographic evaluation 
of the aorta were described by Boijsen and 
Feinstein in 1961." 

This site has not become as popular as 
the transfemoral artery approach for diag- 
nostic studies of the branches of the ab- 


dominal aorta, but in the treatment of 


tumors of the upper extremities and tu- 
mors supplied by vessels below the dia- 
phragm with chemotherapeutic agents, 
this approach offers 2 distinct advant ages: 
(1) greater vessel selectivity may be 
achieved routinely, with more probability 
that the catheter will remain properly 

positioned in this vessel for prolonged 
continuous intraarterial infusion; and (2) 
the patients are fully ambulatory, have no 
activitv restriction, may be treated as out- 
patients, and may even return to work, 
while being treated. 


CATHETERIZATION TECHNIQUE 


Percutaneous puncture of the brachial 
artery is done at the Junction of the proxi- 
mal two-thirds and the distal third of the 
distance between the axilla and the ante- 
cubital fossa, with a 4 inch, thin wall, 18 
gauge needle. A straight wire guide is 
passed through the needle and with im: ige 
intensification and television monitoring is 
passed to the level of the clavicle. The 
needle is removed, and a preformed, non- 
radiopaque, polvethylene catheter, either 
cold or gas sterilized, with an internal 
diameter of 1.2 mm. and a wall thickness 
of 0.25 mm. is introduced into the artery. 
The wire is removed and an 18 gauge 
Luer stub adapter and one way flow valve 
are attached to the catheter (Fig. 1). A 
mixture of meglumine diatrizoate §2 per 


cent and sodium diatrizoate 8 per cent 1s 
injected to determine catheter position, 
and the catheter is advanced retrograde 
through the subclavian artery. If the 
catheter does not pass the left vertebral 
artery, it is withdrawn to the level of the 
clavicle and a J-guide wire facilitates pas- 
sage to the aortic arch, into the descending 
aorta, and selectively into the desired 
vessel. 

If 2 catheters are required, as for the 
internal iliac arteries, or if the patient has 
an accessory or replaced right hepatic ar- 
tery, the brachial arteries may be utilized 
bilaterally (Fig. 2). However, with elonga- 
tion, tortuosity, and dilatation of the 
thoracic aorta, usually in patients over the 
age of 60 vears, it becomes more difficult to 
catheterize the descending aorta with the 
right brachial artery approach. In these 
instances, percutaneous puncture of the 
brachial artery on the left is carried out 
for both catheters, separating the percu- 








Fic. 1. The indwelling polyethylene catheter is 
attached to an 18 gauge stub adapter attached to 
a one way flow valve and then to connecting poly- 
ethylene tubing and the infusion bag. 


* Supported in part by National Cancer Institute, Public Health Service Grant g PO 2 CA 06295 RAD. 
t Professor of Radiology, Radiotherapy Center, University of Wisconsin School of Medicine, Madison, Wisconsin, Biennial Univer- 
sity of Wisconsin Exchange Professor to the University of Helsinki, Helsinki, Finland. 
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Percutaneous Transbrach: 
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taneous puncture sites by approximately 2 
to: 3 ci, Dis: mar easily be done, but 
should infection occur at one of these sites, 
it will usually involve both sites, Serene 
dres ssings without s uture fixation are used, 
and the catheters are attached to extension 
tubing and to the infusion bag (Fig. 3). 
Infusions are usually of 3 weeks’ du 








y. 





l ation 
for inpatients and 3 months’ duration for 
utpatients.! One patient had a 131 day 
continuous intraarterial infusion. Inpa- 
tient cathete 
are checked at regular intervals, 
twice weekly and everv other 
spectively, Auoroscopically.® Catheter 
placement, although uncommon, EI pes 
quires simple catheter remanipulation, Th 
‘radial pulse is lost in approximately 20 per 
cent of the patients, but the distal punc- 
ture site allows for sufficient flow through 
the deep brachial artery, so that throm- 
bectomy has not been necessary in any 
patient. If patients are to have a repeat 





s and outpatient catheters 
usually 














Fic. 2. This 41 year old man had metastatic broncho- 
genic carcinoma treated in August of 1967 through 
an indwelling catheter in the replaced right he- 

atic artery arising from the superior mesenteric 
artery. T his s angiogram demonstrates a catheter in 
the left hepatic artery and a second catheter in the 
replaced right hepatic, with the earlier infusion 
having accounted for a reduction in size of the 

ight lobe of more than £o per cent, 














involved ri 
There is early opacification of the galibladder wall 





and contrast material reflux proximally into the 
other branches of the superior mesenteric artery. 
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Fic. 3. This commercially available 
bs Is maintained at a pressure 
with an inner transfer pack conta 
supp dy of drug in 1,000 cc. of 
patients, ora daily drug supply in rs 
for outpatients. 
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infusion, the thrombosis of the artery 
usually occurs at the percutaneous punc- 
ture site, and one may utilize à puncture 
site 2 to 3 em. proximally. Individual pa- 
tients have had as 


many as g courses of 
infusion, and c 








a 


atheterization has been done 
on an outpatient basis withoi 
tion. Catheterization of the 

aorta has not been po sibl 
arteriosclerosis in 6 patients, 
necessitated transfem ee artery cathe- 
terization of the celiac : 
artery selectively, but T approach 
patient ambulation. 














ANGIOGRAPHIC TECHNIQUE 


Angiography is altered from the usual 
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lac. 4. Selective injection of contrast material into 
the left hepatic artery demonstrates collateraliza- 
tion to opacify the distal segment of the replaced 
right hepatie artery which had thrombosed proxi- 
mally near its origin from the superior mesenteric 


artery. There is extensive neovascularity in these 
metastases from adenocarcinoma of the rectum. 


diagnostic examination, The small catheter 


diameter limits flow rates, and conse- 
quently quantities of contrast material up 


to so cc. of a mixture of meglumine dia- 
trizoate 66 per cent and sodium diatrizoate 
IO per cent are injected into the hepatic, 

splenic, and superior mesenteric arteries, 
pu m pressures are altered so that the 
delivery rate of contrast material is $ cc./ 
second, irrespective of the volume delivered 
and this rate does not produce catheter 
recoil. 

Most primary and secondary carcinomas 
of the liver are hypervascular when com- 
pared with noninvolved liver parenchyma 
(Fi ig. 4). Contrast material is selectively de- 
ru to areas of neovascularitv, and ¢ 
cc. of contrast material so delivered over a 
time interval of 10 seconds, with portal vein 
blood flow clearing contrast material simul- 
taneously from normal liver parenchy ma, 

results in enhanced tumor staining.’ In ad. 
dition to TE arteriographic demonstration 
of the lesion, serial films of the venous 
drainage are obtained, and the hepatic 
veins are frequently visualized. Reverse 
blood flow with opacification of the hepatic 
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artery and subsequent opacification of the 
portal vein has been demonstrated in 6 pa- 
tients, Films are exposed every 2 seconds 
for 20 seconds and every § 
seconds. 

Angiography of the splenic and superior 
mesenteric arteries 1s useful in determining 
portal vein normalcy and in demonstrating 
portal hypertension. Examination of these 
2 venous structures is also useful in evaluat- 
ing pancreatic carcinoma; distortion. of 
either vessel gives indirect evidence of 
pancreatic tumor which may then be cor- 
related with pancreatic tumor angiograms. 
Fifty cc. of contrast material is utilized in 
the examination of each of these vessels, 
injected in 10 seconds, and films are ex- 
posed every 3 | 


Sec onds- f or JO 


seconds for 30 seconds (Fig. 


5). 
Renal adrenal, gastric, and retroperi- 


toneal tumors may also be evaluated with 
this approach. Catheterization of the pos- 
terior trunk of the internal iliac artery 1s 
relatively easy, and if a large anterior 
trunk is present, it can occasionally be 
catheterized selectively. Selective cathe- 


terization of the deep femoral and the 
— re. artery 


TS ud accom. 





lic. s. This superior mesenteric portogram was done 
bv injecting so cc. of contrast material into the 
superior mesenteric artery over a period of 10 
seconds, filming at 1 film every 3 seconds over à 
total elapsed time of 30 seconds. 


Xs Tre N63 
level of the popliteal artery (Fig. 6). 

Angiography 1s usually done at the time 
of catheter placement. However, if the con- 
trast medium has produced sufficient pa- 
tient opacification to render the films tech- 
nically rather unsatisfactory, angiography 
may be delaved, with the catheter in place 
and the infusate running, until the follow- 
ing day. Serial angiograms of the tumor 
blood supply © may thereafter be obtained, 
as indicated, to the conclusion of therapy. 
Pharmacologic tumor enhancement, and 
I?! macroaggregated albumin introduced 
intraarterially? may occasionally give ad- 
ditional information regarding liver metas- 
tases. 

COMPLICATIONS 


Infection at the perience puncture 
site occurs in less than 5 per cent of pa- 
tients. Two patients e Eu in our experience 


were treated with systemic antibiotics and 
their catheters were left indwelling. Both 





Fic. 6. Percutaneous right brachial artery cathe- 
terization of the right superficial femoral artery 
demonstrates marked neovascularity in this osteo- 


sarcoma of the head of the fibula. A minimum 
tumor dose of 7,000 rads with concomitant con- 
tinuous intraarterial actinomycin D infusion re- 


sulted in only residual osteoid without evidence of 


tumor cells at the time of above the knee amputa- 
tion 2 months after completion of therapy. 
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subsequently A ae su e. EN 
placement, with a | dacron dace 'SI8, ad 
the other requiring brachial artery liga- 
tion. Five patients have had periph eral 
septic embolization, secondary to infection 
at the percutaneous puncture site. 

Subsequent infections have been treated 
by catheter removal and systemic anti- 
biotic therapy, and no further, similar, 
complications have occurred. 

Following catheter removal because of 
infection, the opposite brachial artery may 
be catheterized on the same day, or the 
homolateral vessel may be recatheterized 
in 48-72 hours. Two patients who required 
in excess of 300 cc. of contrast material for 


catheter placement had immediat on 
procedure seizures, controlled with 1 


turates, without neurologic resic due, pre- 
sumably on the basis of f dehydration and 
contrast medium toxicity. T hese 2 episodes 
also occurred early in our experience, and 
we have subsequently initiated intravenous 
fluid therapy during the procedure, when 
these contrast material quantities are ap- 
proached. 

Two patients developed visual field dit- 

ficulties, one during the catheterization 
procedure, and the other at the time of 
catheter removal, both presumablv from 
left vertebral artery embolization of either 
an arterial plaque or an external catheter 
thrombus. 

One patient with a replaced right hepatic 
artery arising from the superior mesenteric 
arterv, which proved to be an exception: a 
dificult vessel in which to mamta: 

catheter position, had repeated ie. 
remanipulations with subsequent superior 
mesenteric artery thrombosis, surgical in- 
tervention, and p rgical death 

Approximately 2-3 per cent of patients 
have hepatic artery TIRE but this has 
not resulted in patient mort: lite: It does, 
however, eliminate the hepatic artery as a 
route of administration of drug, and oc- 
casionally subsequent infusion is possible 
through collateral arteries, such as the in. 
ferior pancreatico-duodenal, the inferior 
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diaphragmatic arteries, and 1 patient has 
had 3 courses of infusion via the left gastric 
artery which filled the common hepatic 
artery by way of the right gastric artery, 
without any associated gastric toxicity. 


SUMMARY 


Over 1,000 percutaneous transbrachial 
artery catheterizations have been per- 
formed for the placement of nonradiopaque 
polyethylene catheters for intraarterial 
chemotherapeutic infusions since 1965. 

Catheters have been left indwelling up 
to 131 days for continuous infusion. 

Thrombectomy has not been required in 
any patient, and catheter superselectivity 
was achieved with full patient ambulation 
without activity restriction. 

Large volume, slow injection rate an- 
giography (infusion angiography) provides 
quality film studies of arterial and venous 
structures. 


Radiotherapy Center 

University of Wisconsin : 
School of Medicine 

Madison, Wisconsin 53706 
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A SIMPLIFIED AND RELIABLE CANNULATION 
TECHNIQUE FOR LYMPHOGRAPHY* 


By JON F. BERGSTROM, M.D.1 


HONOLULU, HAWAII 


GINCE the original technique for lym- 
phography by cannulation of lower limb 
lymphatics was described by Kinmonth' in 
1955, many papers??55 on improved tech- 
niques have been published. 

There are 2 main drawbacks to most of 
the techniques thus far described: (a) these 
techniques stress securing the lymphatic 
vessel to the needle by means of a clamp or 
ligature which requires additional manipu- 
lation of the lymphatic vessel after can- 
nulation; and (b) these methods require 
specialized equipment, albeit often simple 
and inexpensive, which frequently must be 
constructed, if it is not commercially avail- 


able. 


TECHNIQUE 


1. A preliminary roentgenogram of the 
abdomen is obtained and evaluated. If 
residual contrast material from previous 
lymphography is noted in the lymph nodes, 
additional roentgenograms in multiple pro- 
jections are obtained to be used subse- 
quently in evaluation of the lymph nodes 
opacified in the current study. 

2. The patient is placed supine on the 
examination table and the feet are pre- 
pared and draped. If available, a fluoro- 
scopic table is preferable as progress of the 
contrast material can be rapidly moni- 
tored; however, a routine roentgenographic 
table or a nonroentgenographic situation 
with a portable roentgen-ray unit may be 
used. One half milliliter of an equal mix- 
ture of 4 per cent direct sky blue dye* and 
I per cent Lidocaine hydrochloride is in- 
jected intradermally into the dorsum of the 


* Wyeth Laboratories, Philadelphia, Pennsylvania. 


* From Tripler Army Medical Center, Honolulu, Hawaii. 


first and second interdigital web spaces of 
each foot. 

3. Approximately 15 to 30 minutes later, 
a local anesthetic agent is injected into the 
skin of the dorsum of each foot at the 
base of the 1st and 2nd metatarsals, and an 
incision 2 to 5 cm. long is made. The initial 
incision is carefully made through the 
dermis and subsequent exposure obtained 
by blunt dissection. Thelymphatic channel, 
which is now visible due to the blue dye, is 
isolated and dissected free of adherent tis- 
sues to preclude the possibility of extra- 
vascular injection. 

4. Two silk ligatures approximately 20 
cm. in length are then placed under the 
lymphatic vessel. To proximally occlude 
and distend the lymph vessel, the first 
ligature is then retracted superiorly and 
taped to the skin. Distention of the 
lymphatic vessel may be increased by 
massaging the dorsum of the distal aspect 
of the foot. We prefer use of a Band Aid 
which has had the backing material re- 
moved from half of the adhesive surface. 
This permits use of taping material which 
has excellent adhesive material on the 
exposed end but the covered end does not 
stick to the surgical gloves. 

The second ligature is then retracted 
inferiorly, drawn through the first or sec- 
ond interdigital space and a small hemostat 
clamped onto the ends. This traction is 
then maintained by the weight of the 
hemostat. 

The superior and inferior retraction lifts 
the lymphatic vessel from the site of the 
incision, fixes its position and makes it 
readily accessible for subsequent cannula- 
tion (Fig. 1). 


+ Chief, Diagnostic Service, Department of Radiology, Tripler Army Medical Center. 
The views expressed in this paper are those of the author and do not necessarily reflect the views of the United States Army or the 


Department of Defense. 
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Fic. 1. The isolated lymphatic vessel is immobilized, 
occluded and distended by the upper ligature and 
further immobilized by the lower ligature. 


5. We use a commercially prepared dis- 
posable lymphographic sett consisting of a 
needle attached to a 60 cm. length of 
polyethylene tubing. We select a 27 or 30 
gauge needle, depending on the size of the 
lymphatic vessel. The lymphatic vessel 
may be further immobilized by applying 
additional manual traction on the lower 
ligature. The tubing which is attached to 
the needle is then drawn between the digits 
(the same interdigital space through which 
the lower ligature was drawn previously) 
and the needle is placed with the tip 
several mm. into the lymphatic channel. 


t Cook Incorporated, 925 South Curry Pike, Bloomington, 
Illinois 47401. 
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The needle during cannulation may be 
held with an appropriate instrument or 
hand held; however, we prefer hand hold- 
ing the needle as the subsequent release is 
more smoothly accomplished. 

The Band Aid on the upper ligature 1s 
then gently removed which releases the 
proximal occlusion of the lymphatic vessel. 
No ties or clamps are placed around. the 
lymph channel or the needle. Not tying the 
vessel to the needle at this point greatly 
reduces the manipulation of the vessel and 
Is very important, since 1t 1s at this point 
with other methods that we have seen most 
failures. Another advantage with not tying 
or clamping the vessel to the needle is that 
if the injection is made too rapidly, leakage 
distal to the injection site may occur, but 
the vessel does not rupture proximally. 

The base of the needle is then taped to 
the skin, again using another Band Aid or 
a piece of tape (Fig. 2). 

6. The injection device is then connected 
and injection. of ethiodized oil accom- 
plished over a 1 to 2 hour period depending 
on the size of the cannulated lymphatics. 

We use the Harvard pump; however, a 
simple gravity device described by Dolan 
and Moore! may be used which would 
eliminate the need for this expensive piece 
of equipment. Contrast material is injected 
until bilateral opacification of the upper 
lumbar lymphatics is seen. The maximum 
amount of contrast material used is 10 ml. 
per side in the adult patient. 

7. Following injection, the needle is 
carefully removed and the ligatures with- 
drawn. No vessels must be tied and no 
foreign material is left in the incision. The 
skin is closed. 

The limbs are then exercised with the 
patient recumbent to allow any residual 
contrast material in the lymphatics of the 
limbs to pass upward. This also allows the 
patient to move and relax prior to roent- 
genography. 

8. Follow-up anteroposterior, lateral and 
oblique roentgenograms of the pelvis and 


Í Harvard Apparatus Co. Inc., Dover, Massachusetts. 
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abdomen as well as anteroposterior roent- 
genograms of the chest are obtained at the 
end of injection and 24 hours later. Excre- 





Fic. 2. Following cannulation the needle is taped in 
place. The lymphatic vessel remains untied which 
has greatly decreased the amount of necessary 
manipulation after cannulation. 
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tory urography may be performed during 
the 24 hour roentgenograms if desired. 


SUMMARY 


A simplified and reliable technique for 
lymphography is presented. 

This differs significantly from previous 
descriptions in that lymphatic manipula- 
tion is greatly decreased by not tying or 
clamping the lymphatic vessel to the 
needle after cannulation. 

No special equipment is required. 


Box 237 
Tripler Army Medical Center 
APO San Francisco, California 96438 
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BIOLOGICAL PROPERTIES OF CE 


By H. L. 


UPTON, 


HE availability of ??Cf provides an 

opportunity to utilize a unique modal- 
ity, protracted high LET irradiation, in the 
treatment of malignant growths. The the- 
oretical gain which may be realized by the 
interstitial or intracavitary use of cali- 
fornium sources is due to the low oxygen 
enhancement ratio (OER) of such radia- 
tions. This may be significant in the treat- 
ment of tumors that may be in part anoxic 
or hypoxic. 

To be balanced against this potential 
advantage are a number of factors, actual 
and theoretical, which detract from the 
application of californium to clinical qe 
lems. Aside from the short half-life (2.6 
years) and difficulties in providing accurate 
dosimetry there are biological problems and 
interre slated phy: A prob us nat com. 


These include the factors of EM B 
tions with varying ratios at depth, prob- 
lems of shielding, a complicated relation- 
ship of relative biological effect (RBE) to 
dose rate, and radiological health hazards. 
In addition, the acquisition of background 
radiobiological data is hampered by diffi. 
culties in performing biological experiments 
at low dose rates, 

At this time considerable information has 
become available on biological aspects of 
californium irradiation. This information 
includes studies at a chromosomal level, on 
cells and on intact tissues. Careful consid- 
eration of this information is required as a 
preliminary to clinical application. 


Detailed aspects of dosimetry have been 
treated elsewhere. This aspect is men- 
tioned only briefly here to indicate that 


* Presented at the Fifty-fourth Annual Meeting of the American Radium Society, 
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practical problems exist in clinical dosime- 
try. The decay of sources requires a con- 
tinuous correction 1n dosage calculations. 
This can be a source of confusion with re- 
gard to maintaining an inventory of sources 
unless careful consideration is undertaken 
of when and how replacement of sources is 
to be carried out. The variation of neutron 
to gamma ratio with distance from sources 
affects the RBE. The RBE value m ay dif- 
fer considerably from point to point within 
an irradiated volume. It may also be af- 
fected by the variation in dose rate within 
this volume. 


RELATIVE BIOLOGICAL EFFECT (REE) 


in nent " effects j in cds and tissues. The 
problem in these studies is to evaluate the 
effect of dose rate on the value for the RBE. 
Also, the fraction of total absorbed dose 
deliv ered by ?*Cf neutrons is a function of 
source encapsulation, distance from source, 
and extent of surrounding hydrogenous 
material. Therefore, in order to obtain 
meaningful | comparisons, RBE valuesshould 
be measured for the neutron component 
alone. A crude first approximation would 
be to assume that the gamma component 
has a negligible effect. A more accurate 
evaluation would relate the slope of mixed 
radiation survival curves to the slope of 
survival curves for neutron and gamma 
components alone: 


(———— A — — tree e lenia nn ree e erret em mena 


zz 
Don + y) - Da(n) Doy) 
where F, and F, represent the fraction of 
total absorbed dose delivered bv neutrons 
and gamma rays respectively." In general, 
Daly) will not be known. If it is assumed 
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Biological Properties of *?Ct 


Tapie | 


Biological system (and reference) 


HeLa Cells (10)* OU 16.0 
HeLa Cells (1, 2) 30°C 20 
HeLa Cells (this paper) aa 013 
Hamster Cells (18) 206 1.27-$5.' 
Hamster Cells (14) C 1.14-21 
Hamster Cells (this paper) x Oe 13.6 
Vicia Faba (17) 16.02 
Mouse Jejunal Crypt Cells (25) 4s 
Pig Skin (3) 12-63 
PI 
Mouse Spleen Colony (7) 10,81 


* No, in parentheses indicates reference number. 


that Do(y) equals D, for the electromag- 
netic radiation relative to which the RBE 
is being calculated, the equation for RBE 
reduces to 


Here, Den, and D,-- D, are doses from 
standard electromagnetic radiation, and 
the mixed ??Cf field, respectively, which 
produce the same end point in the same 
irradiation time. 

Table 1 presents the RBE data available 
to date. Where necessary, the data have 
been manipulated to pr du. the RBE for 
neutrons alone, as outlined above. Results 
from single cell survival curves published 
so far ‘ndicate (either by direct measure- 
ment or extrapolation) an RBE of from 2.7 
to 4.4, relative to the clinically interesting 
dose rate of 30-50 rads/hour for the stan- 
dard gamma radiation! 22938 An pon 
to this is the RBE of 6.7 obtained by Hall," 
who circumvented she. effects of cell divi- 
sion during irradiation by carrying out the 
irradiations at room temperature. 

Evaluation of radiation effects on tissues 
have in general given higher RBEs. Withers 
et al” found an RBE of $ for mouse jejunal 
crypt cells, which they extrapolated to ap- 
proximately 7 for “Ra at 35 rads/hour. 


RBE or mt 


Cf me 
dose rate 
(rads/hr.)  r: 


UA m 
n/y Bone RBE RBE 
for Cf BiCsor™Ra — (total (neutrons 
diations standard dose) only) 
I.7 3i 2.89 3.95 
1.98 6o oe Gs d na 
i7 3783 4.39 
1.23-1.£9  11.7-£2.6 10-5 16-7.7 
6. 3.231,69. 11,.7-$52.4 abs 6.7 
(4833: 5 rada/hr.) 
Lé3d day She 3.94 
653 46.9 CGS 10 
E 160 ae 5 
1.7 35-192 475.4 
50 6.6 
14532 42.9 1.9] 22d 


Atkins et a£? reported an RBE of 6.6 for pig 
skin, relative to "Cs at 50 rads/hour. 

E Hects on the hemopulens system have 
been studied by Carsten.’ In a study on 
spleen colony- forming ability the RBE for 
californium neutrons was 2.44 compared to 
gamma irradiation. Dose rates were 10.81 
rads/hour (n+-) from **?Cf and 42.9 rads, 
hour from tTa. This is consistent with a 
somewhat lower RBE for hemopoietic 
tissues compared to other tissues for neu- 
trons as shown by Field." 


Recently, experiments with Chinese 
hamster cells have been completed at this 


laboratory in order to measure RBE and 
OER for Cf. Survival curves were ob- 
tained at 37°C, so that during irradiation, 
cells progressed through the cell cycle. 
Therefore, changing cellular multiplication 
as shown in Figure 1 complicates any eval- 
uation. Survival curves for various dose 
rates of ?*9Cf and Cs are presented in 
Figure 2. Dy. obtained with "Cs at 16 
rads/hour and 37.3 rads/hour were 1,500 
and soo rads, respectively, while an acute 
irradiation with 240 kvp x rays yielded a 
D, of 140 rads. An RBE was obtained rela- 
tive to the "Cs at 37.3 rads/hour, by eval- 
uating the D,(n) of Bac f (from a plot of 
D,{n) es. irradiation time) which produced 
a IO per cent survival in the same time as 
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(b) 


HAMSTER 
CELLULAR MULTIPLICITY vs TIME 
FOR VARIOUS DOSE RATES OF *"?cf 


a O RADS PER HOUR 
o 13.5 RADS PER HOUR 
€18.6 RADS PER HOUR 


AVERAGE NUMBER OF CELLS PER COLONY 





O IO 20 30 40 50 60 TO 
HOURS 


Fic. 1. Effect of various dose rates of Cs, and Cf on Chinese hamster cell multiplicity. 


that needed for "Cs (34.2 hours). The Do, 
from the ?*?Cf survival curves in Figure 2 
are shown in Table 1, along with n/y ra- 
tios, and times to reach 1o per cent sur- 
vival. The RBE thus obtained was 500/127 
= 3-94- 

Similarly, an RBE can be obtained for 
HeLa cells, if the *?Cf Do(n-+-)’s which we 
have measured over the course of § years 
are used to obtain a D,(n) which produces a 
1 per cent survival in the same time that 
was needed for "Cs at 37.3 rads/hour 
(32.7 hours; D,-230 rads).? Table mz lists 
the Des, *?Cf dose rates, and time needed 
to achieve 1 per cent survival. A plot of 
D,(n) vs. irradiation time for 1 per cent 
survival allowed an RBE evaluation of 
230/52.5=4.38. This value should be in- 
herently more accurate than the RBE of 
3.95 which we obtained previously with 2 
single survival curves, but is within 11 
per cent of the latter measurement. 

It is not immediately clear why most of 


the RBEs measured to date with single cell 
survival curves are significantly smaller 
than those evaluated with tissues. 


OXYGEN ENHANCEMENT RATIO (OER) 


Determinations of the oxygen enhance- 
ment ratio with californium 252 have been 
consistent with other determinations per- 
formed with various sources of fast neu- 
trons. Since OER is not a sensitive function 
of the Cf gamma component, reports 


Tare II 

"3 Cf total ped of 

» irradiation 

doserate n/y Dite) Daln)* 5094 survival 
(hours) 
15.5 1:99 215 130.4 35.9 
18.6 1.33 155 92.4 19.6 
27.0 1.70 IIO 71.2 10.0 


* Assuming a Do of 1,500 rads for the y components of 6 to 10 
rads/hr. 
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have in general been made on the basis of 
total dose (n--y). Measurements with 
californium 252 have been made using 
growth of Vicia faba seedlings," chromo- 
some aberrations in Chinese hamster cells? 
and survival of P-388 leukemia cells, 
HeLa cells, and hamster cells.5* OER 
measurements (Table 1v) show quite good 
agreement, with values generally ranging 
from 1.4 to 1.75. The value of 2.05 was ob- 
tained at a dose rate of 200-260 rads per 
hour. Át these very high dose rates, the 
gamma component becomes increasingly 
effective, thus increasing the OER. It is 
unlikely that Cf would be used at such 
dose rates. 
. Our recently completed Chinese hamster 
cell experiments (Fig. 3) produced an OER 
of 1.7 for *?Cf at 27 rads/hour which is in 
agreement with the above (D, — 110 and 
190 rads for oxygenated and anoxic sur- 
vival curves, respectively). Techniques 
used in the hamster cell experiments are 
the same as those reported by Drew et a/.,° 
and Fairchild et 2/3? The survival of con- 
trol cells in these experiments is of prime 
importance, since unless certain precau- 
tions are taken, prolonged anoxia will prove 
toxic. The survival of unirradiated control 
cells vs. duration of anoxia is shown in 
Figure 4, both for the recent hamster cell 
studies and for HeLa cells.? A survival of 
approximately 80 per cent is demonstrated 
for periods of anoxia lasting up to 40 hours. 
There has been some indication that 
irradiation with gamma rays at low dose 
rates gives a very low OER, comparable to 
that obtained with californium.4 We have 
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Fic. 2. Effect on Chinese hamster cell survival of 
irradiation by 8"Cs, Cf, and 250 kvp x rays. 


been able to demonstrate an OER of 2.50 
for gamma irradiation at 37.3 rads/hour 
with HeLa cells? and 2.5 (50 per cent sur- 
vival) for a dose rate of 37.3 rads/hour 


Tase III 

CF total daas of 

z irradiation, 
pde n/y Do(n--y) D«(n) i, boni Ref. 

X (hours) 

6.15 1:7 123 90.3 96.7 1I 
9.09 1.7 85 59.4 47.9 II 
16.0 1g 72 49.5 24.0 II 
19.4 I.7 61 41.3 17.5 9 





* Assuming a Do of 320 rads/hr. for the y component of 2.3 to 7.2 rads/hr.16 
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Fic. 3. Chinese hamster cell survival under oxygen- 
ated and anoxic conditions after irradiation by 
Ws and Cf. 


with Chinese hamster cells (Fig. 3). These 
values are 1n agreement with other data 
becoming available, 25 and are not sig- 
nificantly different from OERs observed 
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% SURVIVAL OF ANOXIC CONTROL 
CELLS vs DURATION OF ANOXIA 
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Fic. 4. Effect of anoxia on survival of HeLa 
cells and Chinese hamster cells. 


with acute x-ray irradiation. This increases 
the significance of the low OER values 
found with californium. 


HAZARDS 


Biological considerations suggest cau- 
tion in the use of californium 252 in a hos- 
pital environment. The lack of recovery 
from cellular damage due to neutrons re- 
sults in high values for relative biological 
effectiveness, particularly for low doses 
and low dose rates. This situation exists 
outside the treatment volume in interstitial 
implants with californium. Therefore it is 
not a simple matter to extrapolate from 
the experience with radium and other 
gamma sources insofar as effects on non- 
tumor tissue 1s concerned. 





TaBLe 1V 
OER or 22Cf 
22 f total ct. Y (37Cs or Ra) Acute x-ray 
Biological System (and reference) dose rate OER dose rate OER exposure 

(rads/hr.) (rads/hr.) OER 
Vicia Faba (17)* 16.02 1.66 46.9 2.02 2.7 
Hamster Cell 

chromosome aberration frequencv (6) 60.4 1.75 

P.338 Leukemia Cells (5) (37°C) 200-260 2.0 300-420 2.6 
HeLa Cells (9) (37°C) 19.4. 1.58 37.3 2.6 3.0 
HeLa Cells (1, 2) (30°C) 20 1.7 60 2.53 2.85 
Hamster Cells (15) (22°C) 16.5 1.4 
Hamster Cells (this paper) (37°C) 27.0 1:7 a7 8 2.5 





* No. in parentheses indicates reference number. 
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R I A L S «a 


MORE ON THE r AND c UNITS AND SOME 
OTHER RELATED UNITS 


I March 1965, exactly 8 years ago, an 
Editorial! in this JouRNAL dealt in great 
detail with the fascinating history of the 
dosage of radiation and the specifications 
arrived at for prescribing it in medical ap- 
plication. Since that time, great progress 
has been made not only in the domain of 
radiation therapy, but also in the field of 
several of the allied sciences, so that it ap- 
pears appropriate to re-analyze the present 
status of these specifications and to deter- 
mine whether any new, even more far 
reaching, suggestions have been, or are 
being, made. 

The r unit. After laborious investiga- 
tions of several methods such as chemical, 
photographic, fluorescent, and biologic, 
extending over more than 2 decades, the 
ionization method was chosen as the most 
accurate and most practical for specifica- 
tion of dosage. At the Second International 
Congress of Radiology in Stockholm,? in 
1928, the following recommendations of the 
International X-Ray Unit Committee were 
accepted: (1) that an international unit of 
x-radiation be adopted; (2) that this inter- 
national unit be the quantity of x-radiation 
which, when the secondary electrons are 
fully utilized and the wall effect of the 
chamber is avoided, produces in 1 cc. of 
atmospheric air at o° C. and 76 cm. mer- 
cury pressure such a degree of conductivity 
that 1 esu of charge is measured at satura- 
tion current; and (3) that the international 
unit of x-radiation be called "The Rént- 
gen," and that it be designated by the let- 
ter small r. 

The measurement of the r in standard- 
ized form constituted an enormous task. 
The arduous enthusiasm and the many 
outstanding contributions of Taylor and his 


associates of the National Bureau of Stan- 
dards, Washington, D. C., were of ines- 
timable aid, so that at the Third Interna- 
tional Congress of Radiology in Paris, in 
1931, Taylor? was able to present the final 
report on “The international comparison 
of x-ray standards." The condenser type of 
dosimeter devised by Glasser and Seitz? in 
1928, and known subsequently as the Vic- 
toreen condenser r meter, has become, and 
still is, the most widely used clinical instru- 
ment for measuring the radiation in medi- 
cal application. 

The r unit was then extended to include 
radium and at the Fifth International Con- 
gress of Radiology in Chicago, in 1937, it 
was redefined as follows: The roentgen 
shall be the quantity of x- or gamma-radia- 
tion such that the associated corpuscular 
emission per 0.001293 gram of air (the 
mass of 1 cc. of dry atmospheric air at o°C. 
and 760 mm. mercury pressure) produces, 
in air, ions carrying I esu of quantity of 
electricity of either sign. 

At the Sixth International Congress of 
Radiology in London, in 1950, the r con- 
tinued to be recognized, its definition un- 
changed, as the unit of x- and gamma-ray 
quantity of “dose.’’® However, to correlate 
the dose of any ionizing radiation with its 
biologic or related effect, the recommenda- 
tion was made that the dose be expressed 
in terms of the quantity of energy absorbed 
per unit mass (ergs per gram) of irradiated 
material at the place of interest. This led to 
the unit rad (roentgen absorbed dose) 
which was provisionally accepted at the 
Seventh International Congress of Radiol- 
ogy in Copenhagen, in 1953,” and formally 
adopted in 1956. It was defined as the unit 
of “absorbed dose" of any ionizing radia- 
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tion, equal to 100 ergs per gram of any 
absorber. The unit of the quantity of radia- 
tion delivered to a certain place was still 
called the roentgen (designated by the 
symbol small 7), but to distinguish it from 
the absorbed dose was named the “‘expo- 
sure dose," and later simply "exposure." 

The specified use of the r and rad was 
followed by introduction of several “dose 
equivalent" units, such as: the rem (roent- 
gen equivalent man); the rep (roentgen 
equivalent physical); and more recently the 
ret (roentgen equivalent therapeutic). Of 
these, the rem, which is the unit of RBE 
(relative biologic effect), is the most im- 
portant, since it is utilized both in radio- 
biology and radiation protection, although 
lately efforts are being made to devise 
another, more meaningful, unit for radia- 
tion protection. 

In 1962, at the recommendation of an 
Ad Hoc Committee, "several recognized 
international groups working in the field of 
symbols and nomenclature including the 
International Council of Scientific Unions 
have agreed upon the convention that the 
first letter of abbreviations of units named 
after individuals should be capitalized,” 
and it was decided to apply this also to the 
r unit. Based on this convention, r, rad, 
rem, rep, and more recently ret should be 
written as R, Rad, Rem, Rep, and Ret. 
Yet, more than a decade later, we find that 
with the sole exception of R, the roentgen 
in all other abbreviations is not capitalized. 

The c unit. The curie unit has an even 
more fascinating history. After the early 
experience with emanation, Turner,? in 
1909, proposed the milligram hour (mg.-hr.) 
as the unit for specification of the dosage of 
radium and in 1910 the curie was adopted 
as the unit of measurement for the emana- 
tion (mcó — millicurie destroyed). One mc, 
or 1/1000th curie, was defined as the quan- 
tity of emanation in equilibrium with 1 mg. 
of radium element. 

Pursuant to recommendations made at 
the Fourth International Congress of Radi- 
ology in Zürich, in 1934, at the Fifth Inter- 
national Congress, held in Chicago in 1937, 
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it was adopted—as already stated—that 
the r also be accepted as the international 
unit for measurement of the quantity of 
the gamma rays. Then, at the Seventh 
International Congress of Radiology, in 
Copenhagen, in 1953, it was adopted that 
the gamma-ray emission should be ex- 
pressed in terms of r/mc-hr. at 1 cm. from 
a point source. The curie was officially 
chosen as the unit of radioactivity and was 
defined as the quantity of any radioactive 
nuclide in which the number of disintegra- 
tions per second is 3.710! Its symbol, 
as that of its counterpart, was written with 
the “small letter” c. 

In 1962,° in line with the recommenda- 
tions of the 4d Hoc Committee, it was 
decided to also capitalize the c. However, 
since this involved confusion with other 
capitalized C symbols (as for example C 
for Coulomb or C. for Centigrade), the 
symbol Ci was devised and such commonly 
used abbreviations as mc-hr., r/mc-hr., 
uc/gm., were replaced with mCr-hr., R/mCi- 
hr., uCi/g., etc. 

At this time, a second change was made 
in relocating the various exponents identi- 
fying the symbol of a radioactive element. 
Originally, the most commonly used ex- 
ponent for identification of the radioactive 
element, which is the atomic weight, was 
placed as superscript on the right side of 
the symbol. This might have been due to 
the psychologic impact of the common 
knowledge facts: that the overwhelming 
population of the human race is right- 
handed; that the traffic in the majority of 
countries moves on the right side; that 
all the mathematical exponents (101°, 96? F., 
6’, 10” etc.) are superscripts on the right 
side; and that all the chemical valencies 
(H-0, H,SO,, etc.) are subscripts on the 
right side. 

Whatever the reason, the formula was: 


z Symbol M, 


where M is the mass or atomic weight of the 
element and Z is the atomic number. Since 
Z has little usage in identification of the 
radioactive element, it was hardly ever 
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utilized, and the simplified writing of the 
symbol was I?!, T'c??20, etc. 

This formula was changed by placing the 
most commonly used exponent as super- 
script on the left side of the symbol, and 
locating the others as follows: 


X» Symbol E, 


where M. is the mass, Z is the atomic num- 
ber, E indicates the electric charge when in 
an ionized state, and M, refers to the 
molecular or valency state. 

As in the original formula, the exponents 
less important for specification were rarely 
used and the simplified formulas of ™ IJ, 
%mTcO,, etc., emerged. In other words, 
whatever is used is placed now as a super- 
script on the left side, instead of on the 
right side of the symbol. For example, with 
the exception of very few instances, we find 
radioactive elements specified as Tc, 
Hmn, 8'»Sr, whereas according to the above 
formula should be Tem, ™In™ and *Sr™ 
and there are not infrequently other non- 
conformities in location of some of the 
other exponents. 

USAN nomenclature of radioactive phar- 
maceuticals. Because of the continuously 
increasing use of radioactive pharmaceuti- 
cals in the diagnosis and treatment of dis- 
ease, and in many fundamental research 
investigations, the United States Adopted 
Names (USAN) Council in 1963 undertook 
to adopt nonproprietary names for radioac- 
tive pharmaceuticals and made a study of 
the existing styles of nomenclature. The 
results were published in 1966 in the Four- 
nal of the American Medical dssociation. 
The fundamental principle was adopted 
that for these drugs the nonproprietary 
designation should include the name of the 
basic compound serving as the carrier. for 
the radioactivity, the symbol for the radio- 
active Isotope, and the atomic weight (since 
several radioactive isotopes of a given ele- 
ment may be in use). A cumulative table of 
the nonproprietary names of the radioac- 
tive pharmaceuticals available at that time 
was included. 

The style of the nomenclature is illus- 


Editorials 


MARCH, 1973 


trated by the following 2 examples: 

(1) Isotope “I: nonproprietary name, 
diotyrosine I 131 (supplied as Diotyrosine 
I 131); ethiodized oi I 131 (supplied as 
Ethiodol I 131); and some 18 other I 131 
labeled drugs; 

(2) Isotope "Tc: nonproprietary name, 
sodium pertechnetate Tc ggm (supplied as 
Sodium Pertechnetate Tc 99m); tech- 
netium Tc ggm (supplied as TechneKow 
Tc 99m; Technetope, Tc 99m-Sulfide Col- 
loid). 

The USAN Council emphasized that the 
selected style 1s notable for its clarity, 
simplicity, and the ease with which 1t lends 
itself to typewriting and typesetting, there 
being no parentheses, hyphens, superscripts 
or brackets. 

The SI system and metrication. 'Yhe SI 
system (Systéme International d'Unités) 
Is an extension of the old cgs (centimeter, 
gram, second) absolute system. It is 
founded on seven basic units: the meter 
(m), unit of length; kilo-gram (kg), unit of 
mass; second (s), unit of time; degree Kel- 
vin (°K), unit of temperature; ampére (A), 
unit of electric current; candela (cd), unit 
of light intensity; and the mole (mol), unit 
of molecular quantity. Its purpose 1s inter- 
national metrication within the feasible 
future. 

As regards measurement of the ionizing 
radiations is concerned, the units involved 
are the R, Ci and rad and even more con- 
tentiously the rem. In a correspondence to 
the British Journal of Radiology,” W. A. 
Jennings, secretary of the British Commit- 
tee on Radiation Units and Measurements 
writes "In Germany and Belgium the spe- 
cial units of Ci, R, and rad may be used in 
accordance with the ICRU definition until 
December 31, 1977, after which they cease 
to be recognized for legislative purposes in 
both countries, unless, in the case of Bel- 
gium, an extension is formally granted." 
In October 1971, The Council of the Euro- 
pean Economic Committee (EEC) also 
ratified a directive on units and measure- 
ments, which provides for exclusive use by 
January 1, 1978 of a prescribed system of 
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metric units, strongly based on the SI sys- 
tem. The strict application of this system 
could eventually lead to abandonment of 
the roentgen, curie and rad, as measuring 
units of the ionizing radiation. 

In ICRU Report 19, issued July 1, 1971, 
the 3 basic units of measurement of ioniz- 
ing radiation are defined as follows: 


I roentgen = 2.58 X to~4 Ckg- (exactly) 
I curie = 3.7 X 10! s- (exactly) 
1 rad = 107 Jkg-! 


In other words, Ckg (1 Coulomb per 
kilogram) would be the symbol of the de- 
rived SI unit of 1 roentgen; s-! (reciprocal 
second) the symbol of the derived SI unit 
of 1 curie; and Jkg™ (1 Joule per kilogram) 
the symbol of the derived SI unit of 1 rad. 

The ICRU 1n its Report 19 "considers 
that the establishment of additional special 
units in the field of dosimetry is undesir- 
able, but continues to recognize the existing 
special units.” 

The Editors of the British Fournal of 
Radiology! also have reservations about 
the practicability of introducing such com- 
plicated physical units for the clinical appli- 
cation of radiation therapy, and on the eve 
of the Thirteenth International Congress 
of Radiology to be held in October 1973 1n 
Madrid, they ask the ICRU to take the 
lead in considering the various problems 
involved, and present some recommenda- 
tions for solution of this extremely complex 
facet of the medical aspect of radiology. 

As regards the usage of nomenclature and 
symbols, the ICRU, in 1956, recommended 
that every country modify them according 
to its own practices. Thus, one may write 
kev, keV, or Kev; “C or C; rad per unit 
time, rad per time, or rad divided by time; 
rad/sec, rad/s, or rad s. 

As stated in the former Editorial, the 
AMERICAN JOURNAL or RoENTGENOLOGY, 
RapraTion THERAPY & NucrLEAR MEDI- 
cINE followed, and still follows, a style 
which is based on 2 important principles: 
In articles dealing with subjects of the 
allied fields such as pure physics, radiobiol- 
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ogy, physical chemistry, pharmacology 
and particularly radioactive pharmaceuti- 
cals, the nomenclature and symbols are 
used as developed in each respective field. 

“In the domain of: medical radiology, as 
a result of a practice initiated in 1912, and 
consistently followed since then, a style has. 
been built which has become a charac- 
teristic feature of the JOURNAL.” 

In attempting to unravel the tangle of 
the various units and the many accepted or 
proposed alterations since the discovery of 
x rays in 1895 and of radium in 1898, 
one is reminded of Oersted's famous experi- 
ment of 1820. Hans Christian Oersted, a 
Danish physicist, in discovering the link 
between electricity and magnetism, found 
that when a compass needle was placed 
below the conductor of an electric current 
the North end of the compass was deflected 
to the /e/t (the observer facing the South). 
He assumed that the electric current was 
flowing from the North pole (+) to the 
South pole (—). When the compass was 
placed above the electric conductor, the 
opposite occurred. The positive pole or 
electrode eventually was called “anode,” 
and the negative pole or electrode was 
called “cathode.” Today, more than one 
and a half century later, we still call the 
"anode" an anode and the "cathode" a 
cathode, but we know that the electron 
emission in an x-ray tube emanates from 
the cathode and not from the anode. 

The SI system, in metricating, may be 
weighted with similar situations. 


TRAIAN Leucutta, M.D. 
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FRANK A. RIEBEL, M.D. 
1903-1972 


JR. FRANK A. RIEBEL died June 
7, 1972, in Mercy Hospital, Colum. 
bus, Ohio, where he was Chairman of the 
Department of Radiology. He died from a 
cerebral infarct, which occurred. while he 
was working in his department. 
He was born in Columbus, Ohio, October 
29, 1903. He attended the Columbus Pub- 
lic Schools and completed his premedical 


work at Ohio State University in 1925. He 
received his M.D. trom the Ohio State Un: 


versity in 1924 and did graduate work at 


his internship at the Metropolitan Hospital 
in New York City in 1927, and then took 
his residency in Radiology at Montefiore 
Hospital, also in New York City, in 1925. 

Frank was the son of the late Dr. John 
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Augustus and Mabel Riebel. His father was 
a prominent Columbus surgeon and his 
mother was an attorney. Frank is survived 
by his wife, Violet Riebel; two sons, Mi- 
chael S. Riebel and Frank A. Riebel; three 
daughters, Dr. Barbara Griffith, Mrs. 
David (Nancy) Snow, and Miss Linda K. 
Riebel; and seven grandchildren. 

After Frank completed his radiology resi- 
dency he returned to Columbus where he 
practiced radiology and general medicine, 
with his father, for a number of years. 
Finally, in 1951, he limited his practice to 
radiology when he became the radiologist 
at Mercy Hospital, a position he held until 
his death. During his last years he saw his 
plans and dreams reach fruition with com- 
pletion of the new Mercy Hospital facility, 
including a fine, contemporary Department 
of Radiology. 

Frank was a remarkable man. He was 
warm, energetic, creative, generous, and 
had a tremendous hunger for knowledge. 
He was something of a prodigy, having 
graduated from medical school at age 
twenty-two, and having passed the Ohio 
Bar examination the same year. He never 
attended law school formally, but read law 
as a pastime while in medical school. Later 
he passed the Federal Bar. 

While in school, he was a Big Ten fencing 
champion and alternate on the Olympic 
fencing team. From 1929 to 1942 Frank 
coached the Ohio State University fencing 
team and retired after his team won the 
National Collegiate Athletic Association 
Championship in 1942. Frank was Chair- 
man of the NCAA fencing committee from 
1944 to 1948, and also a member of the 
Olympic Committee in 1948. 

Frank remained vigorous and energetic 
also in his later years, even following a 
serious heart attack. Elevators were an 
anathema to him; he bounded up steps two 
ata time. Walking with Frank was a strug- 
gle just to keep up. He did not set a lei- 
surely pace. 

A keen student of foreign languages, 
Frank had a passing knowledge of at least 
8 different languages. For many years he 
abstracted foreign language radiologic lit- 
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erature for the AMERICAN JOURNAL or 
RoENTGENOLOGY, RADIUM THERAPY AND 
NucLEAR Mepicine and for Radiology. A 
number of years ago, Frank submitted a 
scientific paper to a Russian medical jour- 
nal which was returned unpublished two 
years later. His paper did, however, prompt 
an editorial in the journal on the '"mis- 
guided” American radiologist. 

Frank was a member of many local, 
state, and national societies, including the 
American Medical Association, the Central 
Ohio Radiological Society, the Ohio State 
Radiological Society, and the Radiological 
Society of North America. He was a Fellow 
in the American College of Radiology and 
was formerly president of the Central Ohio 
Radiological Society. As a result of his sci- 
entific achievements he had been invited to 
become a member of the American Roent- 
gen Ray Society, but passed away 3 months 
before final action was to be taken. 

Frank was also an Associate Clinical Pro- 
fessor of Radiology at The Ohio State Uni- 
versity College of Medicine, where he was 
active for many years in the teaching of 
residents and medical students. He was one 
of the most loyal and productive members 
of the faculty and his regular attendance at 
departmental functions set an outstanding 
example for everyone. He spent every 
Wednesday afternoon in the department 
with the residents who found in him a 
superb and dedicated teacher, a friendly 
colleague and an astute clinical radiologist. 
His calm philosophical approach to difficult 
situations and his great concern for the in- 
dividual sick patient endeared him to fac- 
ulty and students alike. 

He was a member of the Masonic Blue 
Lodge, Scottish Rite, and Shrine. He was 
for many years an active member of the 
First Community Church in Columbus. 

Frank Riebel was a warm, wise, stimulat- 
ing, and interesting man. He had a great 
desire to learn and know. He was a fine 
physician. He was young and creative his 
entire life. His death is a deep loss for his 
family, friends and colleagues. 


STEWART P. Cuasg, M.D. 
Sipney W. Neuson, M.D. 
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ELECTRONIC IMAGING TECHNIQUES IN 
DIAGNOSTIC RADIOLOGY 

This course 1s sponsored by the Depart- 
ment of Radiology, University of Pitts. 
burgh, Pittsburgh, Pennsylvania, and will 
be held April 13—14, 1973. It 1s designed to 
acquaint radiologists with the basic prin- 
ciples of electronic imaging and storage 
techniques, and their most recent applica- 
tion to various clinical problems. 

Subjects to be covered include: the fun- 
damentals of video and digital image re- 
cording systems; magnetic disk and storage 
tube techniques; and recent developments 
in the generation of high resolution com- 
puter calculated tomograms. Clinical ex- 
perience to be described includes: applica- 
tions to neuroradiology, neurosurgery, angi- 
ography, cardiology, gastrointestinal fluo- 
roscopy, and spot filming as well as dose 
reduction in pediatrics and obstetrics. 

Presentations wil consist of Lectures 
and Panel Discussions by an outstanding 
Guest Faculty as well as members of the 
staff of the Department of Radiology. 

For further information please contact: 
E. Ralph Heinz, M.D., Department of 
Radiology, University of Pittsburgh School 
of Medicine, Presbyterian-University Hos- 
pital, Pittsburgh, Pennsylvania 15213. 


POSTGRADUATE COURSE IN CARDIO- 
VASCULAR RADIOLOGY 

This postgraduate course in cardiovascu- 
lar radiology is organized by the Depart- 
ment of Radiology of the Albert Einstein 
College of Medicine and its affiliated hos- 
pitals and will be held May 14-18, 1973. 
The course is intended for radiologists and 
other physicians interested in heart disease. 
Attention will be directed toward the prac- 
tical aspects of specialized diagnostic pro- 
cedures. A comprehensive review of current 
concepts of pathology and physiology as 
well as radiology of the cardiovascular sys- 
tem will also be presented. A “Case of the 
Day" discussion by a distinguished radiolo- 


gist will emphasize the approach to diag- 
nostic problems. 

The Program Chairmen are: Milton El- 
kin, M.D., Professor and Chairman, De- 
partment of Radiology, Albert Einstein 
College of Medicine, and Harold G. Jacob- 
son, M.D., Professor and Chairman, De- 
partment of Radiology, Albert Einstein 
College of Medicine (Montefiore Hospital 
and Medical Center). 

The Program Committee consists of 
Michael K. Kauff, M.D., Stephen W. 
Schoenbaum, M.D., and Melvin N. Zelef- 
sky, M.D. 

The distinguished Guest Faculty in- 
cludes: Drs. Herbert L. Abrams, Harold A. 
Baltaxe, Murray Baron, M. Paul Capp, 
Erik Carlsson, Simon Dack, Jesse E. Ed- 
wards, Larry P. Elliott, Kent Ellis, Floren- 
cio A. Hipona, Melvin P. Judkins, Richard 
G. Lester, Abraham M. Rudolph, Mason 
Sones, Israel Steinberg, Manuel Viamonte, 
]r., and Fred Winsberg, in addition to the 
Local Faculty. 

For further information and application 
for registration please write to Milton 
Elkin, M.D., Program Chairman. Cardio- 
vascular Radiology Postgraduate Course, 
Albert Einstein College of Medicine, Bronx, 
New York 10461. 


REFRESHER COURSE IN RADIOBIOLOGY 
—THE PHYSICS OF RADIOLOGY AND 
NUCLEAR MEDICINE 

A short refresher course in radiobiology 
and the physics of radiology and nuclear 
medicine will be presented at Queens Hos- 
pital Center, on 3 consecutive afternoons, 
May 21-23, 1973. 

This course is directed primarily towards 
2nd and 3rd year radiology residents who 
are preparing for their board examinations 
in radiology. 

The faculty includes: Harry Astarita, 
Chief Physicist, Nassau Hospital; Edwin 
Holodney, Chief Physicist, St. Vincents 
Medical Center; Lillian Jacobson, Chief 
Physicist, Long Island Jewish Hospital; 
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Donald Pizzarello, Kadiobiologist, New 
York University Medical College; and 
Gerald Shapiro, Chief Physicist, Queens 
Hospital Center. 

Further information and application 
forms can be obtained from: Jan J. Smule- 
wicz, M.D., Director, Department ot Radi- 
olog s Queens Is Tospital Center, 82-68 164th 
Street, Jamaica, New York 11432 





SYMPOSIUM ON RADIOIMMUNOASSAY 
AND RELATED PROCEDURES IN 
CLINICAL MEDICINE AND 
RESEARCH 

The above symposium is arranged by the 
International Atomic Energy Agency 
Say m Istanbul, Turkey, September 


jie progr am of this Symposium, the 
second to be organized by the International 
Atomic Energy Agency in the subject field, 
will cover all aspects of radioimmunoassay 
and related procedures and their applica- 
tions. Particular attention will be given to 
the 7n vitro determination of substances of 
clinical interest such as hormones, vitamins 
and drugs. Sections of the program will be 
devoted to recently developed techniques 
for the detection of tumor, viral and bac- 
terial antigens, and to assays employing 
labelled antibodies and naturally occurring 
specific receptors, 

Further information, participation forms 
and forms for submission of a paper in- 
tended for presentation at the Symposium 
will be obtainable from national authorities 
for atomic energy matters, Abstracts of 
such papers must be submitted to the In- 
ternational Atomic Energy Agency through 
these authorities. 

The Scientific Secretaries are: Dr. E. J. 
Garcia and Dr. E. H. Belcher, Medical Ap- 
plications Section, IAEA, Karntner Ring 
11—13, A-1010 Vienna, Austria. 


X SYMPOSIUM NEURORADIOLOGICUM 


The X Symposium Neuroradiologicum 
will be held in Punta del Este, Uruguay, on 
March 10-16, 1974. 

Contributions dealing with all branches 
of neuroradiology, including pararadiologic 
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examinations and radiation therapy, will 
be accepted. 

The following main topics have been 
chosen: 1. The spine and the spinal cord; 
2. Advances in encephalography and ven- 
triculography; 3. Influence of intracranial 
and ee i hypertension on circula- 
tion, especially the venous pins ase; 4. Diag- 
nosis of posterior fossa lesions; § . Advances 
in cerebral blood flow examinations and 
collateral circulation. 

Scientific and industrial exhibitions will 
be arranged. 

Charter flights from Europe and the 
United States will be organized as required: 
to facilitate the arrangements, early appli- 

cations will be appreciated. 

For further information please apply to: 
President, Dr. Néstor Azambuja or Secre- 
tary Dane Dr. Andrés de Tenvi; for In- 
dustrial exhibition to Mr. Gabriel Benquet. 

The address is Hospital de Clinicas, Piso 
2, Montevideo, Uruguay. 

ABDOMINAL RADIOLOGY 

The Department of Continuing Educa. 
tion of Harvard Medical School announces 
a course in Abdominal Radiology to be held 
under the direction of Richard C. Pfister, 
M.D. and Joseph T. Ferrucci, Jr., M.D. of 
e ae a Rein Massa a 
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signed to present a review of current con- 
cepts of the radiology of abdominal dis- 
orders. Major emphasis will be directed to 
the gastrointestinal and genitourinary sys- 
tems. The program is organized into two 
davs each of gastrointestinal and genito- 
urinary diagnostic radiology separated by 
a day of general abdominal topics of sig- 
nificant current interest. 

The faculty will consist of distinguished 
guests and members of the Massachusetts 
General Hospital and other Harvard Medi- 
cal institutions, 

For further information please write to: 
Associate Dean, Department of Continuing 


Education, Harvard Medical School, 25 
Shattuck Greece Boston, Massachusetts 
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Acute CuoLEcvsrrris,. By Clarence J. Schein, 
M.D., Professor of Surgery, Albert Einstein 
College of Medicine of Yeshiva University 
and Montefiore Hospital Medical Center, 
Bronx, N. Y, Cloth. Pp. 324, with 179 illus- 
trations. Price, $17.50. Harper & Row, 49 
Fast 33rd Street, New Nor Ne T: 10016, 
1971. 





In this impressive book, the author has inte- 
grated his large personal experience with a care- 
ful review of the literature for a comprehensive 
and balanced discussion of acute cholecystitis 
and 1ts complications. 

An introductory chapter of historical back- 
ground and biographic sketches acknowledges 
the contributions of the great surgeons of the 
nineteenth and early twentieth century. 

Acute cholecystitis affects 20 to 25 per cent 
of patients with symptomatic cholelithiasis. 
While it may be simplified as resulting from ob- 
struction in association with an altered intra- 
vesical milieu, there is a detailed discussion of 
the investigative and clinical evidence of the 
multiple etiologic factors. Another section pro- 
vides an excellent correlation of the pathophysi- 
ology of the disease with clinical data. Other 
chapters on clinical diagnosis, medical manage- 
ment, operative technique, and operative and 
postoperative problems and complications re- 
Hect a consistently practical approach sharp- 
ened by evident experience. 

The chapter on roentgen diagnosis is notable 
for its inclusiveness and clarity. It underscores 
the recognition that the proper management of 
acute cholecystitis requires accurate radiologic 
interpretation. The indications, value and pit- 
falls of plain film roentgenography, intravenous 
cholangiog raphy, oral cholecystography, selec- 
tive arteriography, and operative and post- 
operative cholangiography are clearly detailed. 
The physiologic basis of cholangiographic inter- 
pretation and the advantages of cholangio- 
manometry, often combined with operative 
chulandigeraphs are explained. Both of these 
are based on many of the author's original 
observations. Minor oversights include the use 
of the term "decubitus" for a supine roentgeno- 
gram of the abdomen, and the illustrated 
labelling of pressure by a distended gallbladder 
on the hepatic flexure as “cecum.” 
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A concluding section on special. problems 
deals, among other aspects, with the common 
bile duct and pancreatic problems in acute 
cholecystitis, acalculus cholecystitis, acute 
cholecystitis following cholecystoenterostomy, 
emphysematous cholecystitis, and the post. 
cholecystectom y syndrome. 

The book is designed primarily for the sur- 
geon involved in the acute abdomen and par- 
ticularly the biliary system. It does recognize 
that improvements in the care of patients with 
acute cholecystitis have accompanied advances 
n roentgenology that allow for preoperative 

confirmation of the diagnosis and tor the intra- 
operative evaluation of the extrahepatic biliary 
tree. Furthermore, it provides a comprehensive 
understanding of the pathogenesis of acute 
cholecystitis m a variety of situations, its com- 
plications and their radiologic evaluation, For 
these reasons, it would be a valuable addition to 
a radiologist's Hbrarv. 


Morron A, Meyers, M.D. 


BOOKS RECEIVED 
A Textr-Book or X-Ray DtacGwosis. 
Authors. Volume IE. Fourth edition. Edited by 
S. Cochrane Shanks, C.B.E., M.D., FRCP., 
KER., Consulting Radiologist, U niversity College 
Hospital. London; and Sir Peter Kerley, K.C.V.0., 
C.B.E., M.D., F.R.C.P., FER. D. M. R. E., Con- 
sulting Raidelorist WV cx entincree ieee and 
National Heart Hospital, London, England. Ci ne 


By British 


Pp. 671, with 581 illustrations. Price, $28.c 
W B. Saumnieis Company, West. oe ungtol 


Square, Philadelphia, Pa. 1910, 197 


COMPREHENSIVE REVIEW FOR THE E oa Ts 
TEcusoLocGisr. Second edition. By Matthew 
Stevens, R.T., Director, Radiologie Technology, 
Northeastern University, Boston, Mass.; and 
Robert I. Phillips, R.T., F.A.S.R. T., Director of 


Radiologic Services, The Methodist Hospitai, 
Houston, Texas. Cloth. Pp. 229, with 19 illustra- 
tions. Price, $8.75. C. V. Mosby Company, 11830 
Westline ince Drive, St. Louis, Mo. 
1972. 
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A CLINICAL AND 
KapiotLocican Srupy. By P. M. Bretland, M.D., 

D.M.R.D., F.F.R., Lc Col. R. A.NL.C. (Retire i), 
Consultant Radiologist, Whittington Hospital, 
London; Lecturer, University College Hospital 
Medical School, London; Formerly, Consultant 
Radiologist, British Military Hospital, Singapore. 
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Cloth. Pp. 219, with some illustrations. Price, 
$18.50. Appleton-Century-Crofts, 440 Park Ave- 
nue South, New York, N. Y. 10016, 1972. 


CoNTROLLED THERAPEUTIC TRIALS IN CANCER. 


Guidelines and List of Trials. Edited by R. Fla- 
mant. UICC Technical Report Series. Volume 8. 
Paper. Pp. 103. Price, $3.00. International Union 
Against Cancer, Geneva, 1972. 

ANGIOGRAPHY OF TRAUMA. By Whei-Rung Fu, M.D., 
Associate Professor of Radiology, Georgetown 
University School of Medicine; Consultant in 
Radiology, Veterans Administration Hospital and 
St. Elizabeth's Hospital, Washington, D. C; 
Formerly, Assistant Professor of Radiology, 
George Washington University School of Medi- 
cine, Washington, D. C. Cloth. Pp. 106, with 
many illustrations. Price, $11.75. Charles C 
Thomas, Publisher, 301-327 East Lawrence Ave- 
nue, Springfield, Ill. 62717, 1972. 


X-Ray Microscopy IN CLINICAL AND EXPERI- 


MENTAL MenpicineE. By T. A. Hall, Senior Techni- 
cal Officer, Cavendish Laboratory, University of 
Cambridge, Cambridge, England; H. O. E. Rock- 
ert, Associate Professor of Histology, University 
of Göteborg, Faculty of Medicine, Göteborg, Swe- 
den; and R. L. deC. H. Saunders, Professor of 
Anatomy, Dalhousie University Faculty of Medi- 
cine, Halifax, Nova Scotia, Canada. Cloth. Pp. 
320, with some figures. Price, $24.75. Charles C 
Thomas, Publisher, 301-327 East Lawrence Ave- 
nue, Springfield, Ill. 62717, 1972. 


LABORATORY MANUAL AND WORKBOOK IN RADIO- 


Locic TEcunoLocy. By Charles A. Jacobi, B.Sc., 
R.T.(A.R.R.T.), M.T.(A.S.C.P.), Associate Pro- 
fessor and Chairman, Department of Radiologic 
Technology, College of Allied Health Professions, 
University of Nevada, Las Vegas, Nevada; Mem- 
ber, Radiological Safety Board, University of 
Nevada System; Formerly, Assistant Professor 
and Chairman, Department of Medical Radio- 
logic Technology, and Member, Radioisotopes 
Committee, Oregon Technical Institute, Klamath 
Falls, Oregon; and Duane T. Pierce, B.S., M.A., 
R.T.(A.R.R.T.), Lecturer, Department of Radio- 
logic Technology, College of Allied Health Profes- 
sions, University of Nevada, Las Vegas, Nevada; 
Formerly, Chief Technologist and Director, School 
of Radiologic Technology, St. Francis Hospital, 
Wichita, Kansas. Paper. Pp. 364, with 304 illustra- 
tions. Price, $7.50. C. V. Mosby Company, 11830 
Westline Industrial Drive, St. Louis, Mo. 63141, 
1972. 
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CISTERNOGRAPHY AND HYDROCEPHALUS: A SYM- 
POSIUM. Edited by John C. Harbert, M.D., As- 
sistant Professor of Medicine and Radiology; 
Director, Division of Nuclear Medicine, George- 
town University Hospital, Washington, D. C. 
With the Assistance of David C. McCullough, 
M.D., Associate Editor, Instructor in Neurosur- 
gery, Division of Neurosurgery, Georgetown Uni- 
versity Hospital; Alfred J. Luessenhop, M.D., 
Associate Editor, Associate Professor of Surgery; 
Chief, Division of Neurosurgery, Georgetown Uni- 
versity Hospital; and Giovanni Di Chiro, M.D., 
Associate Editor, Chief, Section on Neuroradiol- 
ogy, National Institute of Neurological Diseases 
and Stroke, Bethesda, Md.; Clinical Professor of 
Radiology, Georgetown University Hospital. 
Cloth. Pp. $59, with many illustrations. Price, 
$44.50. Charles C Thomas, Publisher, 301-327 
East Lawrence Avenue, Springfield, Ill. 62717, 
1972. 

Que Farre Devant un Cancer? By Bernard Pier- 
quin, Professeur à la Faculté de Médecine de Cré- 
teil; Chef du Service de Carcinologie Radiothér- 
apique de l'Hópital Henri Mondor; and Francois 
Baillet, Chef de Clinique à la Faculté de Médecine 
de Créteil. Paper. Pp. 98, with 15 figures. Price, 
15 F. Masson & Cie, 120, Boulevard Saint-Ger- 
main, Paris-6e, France, 1972. 

PunuLENT AND FiBRous MznraAsTINITIS: RADIO- 
LOoGICAL DiacNosis. By St. Z. Leszcezyfiski, M.D., 
in collaboration, L. Pawlicka, M.D. Cloth. Pp. 
158 with many illustrations. Price, $6.00. Polish 
Medical Publishers, Warsaw, 1972. In U.S.A. 
United States Department of Commerce, National 
Technical Information Service, Springfield, Va. 
22151. Control No. TT 70-55171. 

Aspects OF MEDICAL EDUCATION IN DEVELOPING 
COUNTRIES. Selected Papers Presented at the 
Second WHO Conference on Medical Education 
in the Eastern Mediterranean Region. World 
Health Organization, Geneva. Public Health 
Papers, No. 47. Paper. Pp. 113. Price, $2.00. The 
American Public Health Association, Inc., 1015 
Eighteenth St. N.W., Washington, D. C. 20036, 
1972. 

Dynamic Aspects oF Brain Scanninc. Edited by 
Jyoji Handa, M.D., Department of Neurological 
Surgery, Faculty of Medicine, Kyoto University, 
Kyoto, Japan. Cloth. Pp. 250, with 450 illustra- 
tions. Price, $22.50. University Park Press, Cham- 
ber of Commerce Building, Baltimore, Md. 21202, 
1972. 
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SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN RogNTGEN Ray SOCIETY 

Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Queen Elizabeth 
Hotel, Montreal, P. Q., Canada, September 25-28, 1973. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D, Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025. An- 
nual Meeting: Broadmoor Hotel, Colorado Springs, 
Colorado, April 22-26, 1973. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roch- 
ester, Minn. ««go1, Annual Meeting: Palmer House, 
Chicago, Ill., November 25-30, 1973. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: San Fran- 
cisco, Calif., April 2-7, 1973. 

SECTION on RADIOLOGY, AMERICAN MEDICAL AssociaTION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: New York, N. Y., June 24~28, 1973. 

AMERICAN Boarp or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. 5590or. 

Oral examinations will be held in the following cities 
during the next 2 years: Chicago, Il, June 4-8, 1973, 
Marriott Motor Hotel; Dallas, Tex., Dec. 3-7, 1973, 
Statler Hilton Hotel; New York, N. Y., June 10-14, 1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9-13, 1974, International Hotel. 

Written examinations are scheduled in 13 large centers 
on June 16, 1973. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 is September 30, 1973. 

AMERICAN Board or NucLear Meovicins, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
ot Nuclear Medicine. 

Chairman, Dr. Merrill A. Bender, Suite 2402, 211 E. 
43rd St , New York, N. Y. 10017. 

Examination for certification in the Specialty of Nu. 
clear Medicine will be given April 7, 1973. The deadline 
for filing application forms was January 1, 1973. 

AMERICAN ÁssOCIATION OF Puysictsts IN MEDICINE 
Secretary, D. John Wright, Ph.D., Department of Ra- 
diolozy, Temple Univ. Health Sciences Center, Phila. 
delphia, Pa. 19140. Annual Meeting in San Diego, Calif., 
July 29-Aug. 3, 1973. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Herman D. Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. 02114, 
Annual Meeting. 

AMERICAN INSTITUTE OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
901 Twenty-third St., N. W., Washington, D. C. 20037. 
Annual Meeting, Boston, Mass., April 26-28, 1973. 

THIRTEENTH INTERNATIONAL CONGRESS OF RADIOLOGY 
President-Elect, Dr. Juan Gómez López. Secretary Gen- 
eral, Dr. José Bonmati, Lagasca, 27 Madrid 1, Espafia, 
Meeting: Madrid, Spain, Oct. 15-20, 1973. 


INTERNATIONAL SoctETY or RADIOLOGY 
Hon. Secretary-Treasurer, Prof. Eric Samuel, Radiologist- 
in-Charge, The Royal Infirmary, Edinburgh EH; 
9Y-W, Scotland. 

ELEVENTH INTER-AMERICAN Concress or RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colorado 80907. Meeting: Bogotá, 
Colombia in 1975. 

InTER-AMERICAN COLLEGE or RADIOLOGY 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 

Secretary General, Dr. Rubén Merenfeld, Instituto 
Diagnóstico, Apartado Postal 14213, Candelaria, Cara- 
cas, Venezuela, S.A. Meeting: Bogotá, Colombia in 1975. 

Tuirp CONGRESS OF THE EUROPEAN ASSOCIATION OF 
RapIoLocy 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND ASIAN AND Oceanian CONGRESS or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. 

Meeting in 1975. 

ALABAMA CHAPTER OF ACR 
Secretary-Treasurer, Dr. Lowry R. Young, Jr., 905 
Madison St., Huntsville, Ala. 35801. Meets time and 
place of Alabama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary-Treasurer, Dr. Marc. S. Lapayowker, Depart- 
ment of Radiology, Temple Univ. Hosp., 3401 N. St., 
Philadelphia, Pa. 19140. Meets at New York-Hilton 
Hotel, June 23 and 24, 1973. 

Arizona RaproLoaica Society, CHAPTER or ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 85719. Two regular meetings a year. Annual meet- 
ing at time and place of State Medical Association and 
interim meeting six months later. 

Arx-La-TEex RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. 71101. 

ARKANSAS CHAPTER or ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with 
and at the place of the State Medical Association. 

Association OF UNIVERSITY RADIOLOGISTS 
Secretary-Treasurer, Dr. Melvyn H. Schreiber, 2909 
Dominique Dr., Galveston, Tex. Annual Meeting, Van- 
couver, B. C., Canada, May 9-12, 1973. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Ernst Ruder, Dept. of Radiol., 
Crawford Long Memorial Hosp., Atlanta, Ga. 30308. 
Meets on four Thursday evenings during the academic 
year at a time announced in early September of each 
year, at the Academy of Medicine, Atlanta, Ga., at 
8:00 P.M. 

BAVARIAN-AMERICAN RADIOLOGIC SOCIETY 
Secretary, Lucien F, Burke, Maj. MC, Radiol. Service, 
US Army Gen. Hosp., Frankfurt, APO, New York 
09757. 

BLocKLEY RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

Buiuecrass RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 

Society meets once each month during the school year. 
Bronx RapioLoGicAL Society, New York STATE, CHAP- 

TER ACR 

Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosedale 

Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

Brooktyn RADIOLOGICAL SoctETY 
Secretary Treasurer, Dr. Sarah Lieberson, 1298 $t. Marks 
Ave., Brooklyn, N. Y. 11213. Meets first Thursday of 
each month, October through June. 

Burrato RaproLocicaL Sociery 
Secretary, Dr. Ru-Kan Lin, 191 North St., Buffalo. N. Y. 
14201. Meets second Monday evening each month, Oc- 
tober to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ÁSSOCIATION 
Secretary- Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL Society, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr. John L. Gwinn, 4650 Sunset 
Bivd., Los Angeles, Calif. 90027. 

CaTAWBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P.O. Box 10, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12:30 P.M. 

CENTRAL New York RapioLocicaL SocrgTY 
Secretary-Treasurer, Dr. John Sanborn, Radiology De. 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Syracuse, N. Y. 13210. Meets first Monday each month 
October through May. 

Centra Ouro RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Terry Meyer, 175 S. Merkle Rd., 
Columbus, Ohio 43209. Meets second Thursday in Oc- 
tober, November, January, and March 15, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

Curcaco RADIOLOGICAL SOCIETY, Division oF THE ILLINOIS 
RaDIoLocica Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Raymond L. Del Fava, 355 
Ridge Ave., Evanston, Ill. 60202. Meets third Thursday 
of each month, October to April, except December, at the 
Bismarck Hotel, Chicago, lll 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Alvin Segel, 3395 Scranton Rd., 
Cleveland, Ohio 44109. Meetings at 7:0c P.M, on fourth 
Monday of October, November, January, February, 
March and April. 

CoronAbo RapbioLocICAL Society, CHAPTER or ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
monik at Denver Athletic Club from September through 

ay. 

Connecticut VALLEY RapioLooic Sociery 
Secretary, Dr. Carl W. Scheer, 335 Cook Ave., Meriden, 
Conn. 06450. Meets in April and October. 

DaLLas-Forr WortH RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lee Radford, 6011 Harry Hines, 
Suite goo, Dallas, Tex. 75235. Meets the 3rd Monday of 
DRY month at 6:30 ».M., at the Cibola Inn, Arlington, 

ex. 

DELAWARE CHAPTER or ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bav RapioLocicAL Society 
Secretary- Treasurer, Dr. Peter E. Kane, Children's Hosp. 
Med. Ctr., Oakland, Calif. 94609. Meets first Thursday 
each month, Oct. through May, at University Club, 
Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

Fronipa RaApioLoGicAL Socigry, Cuaprer or ACR 
Secretary, Dr. Ralph C. Aye, Tampa General Hospital, 
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Tampa, Fla. 33606. Meets twice annually, in the spring 
with the annual State Society Meeting and in the fall. 

FLoRIDA West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. C. Hewitt, 1 Davis Blvd., 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November. 

Georaia RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlunta, Ga. 30322. Meets in spring and fall at 
Annual State Society Meeting. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Seeretary- Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LovisviLLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GreaTeR Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Stanley I. Worton, 1400 N.W. 
1oth Avenue, Miami, Florida 33136. Meets monthly, 
third Wednesday at 8:00 p.m. at various member hos- 
pitals, Miami, Fla. 

GREATER Sr. Louis Socigrv or RADIOLOGISTS 
Secretary- Treasurer, John J. Lang, 507 Fairways Circle, 
St. Louis, Mo. 63141. 

Hawai RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Raymond W. Brust, Jr., St. Francis 
Hosp., 2260 Liliha St., Honolulu, Hawaii 96817. Meets 
third Monday of each month at 7:30 P.M. 

HEavrn Puvsics Sociery 
Secretary, Shirley D. Vickers, Catholic Medical Center of 
Brooklyn and Queens, 88-25 153rd St., Jamaica, N. Y. 
11432. Annual Meeting: Deauville Hotel, Miami Beach, 
Fla., June 17-21, 1973. 

Houston RADioLoGICAL SOCIETY 
Secretary, Dr. Neill B Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

IDAHO STATE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Hugh P. Smith, Jr., 130 E. 
Bannock, Boise, Id. 83702. Meets in the spring and fall. 

Intinois RaptoLocicat Socrety, Inc., CHAPTER or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, HI. 60616. Meets in the spring 
and fall. 

INDIANA RoENTGEN Society, Inc., CHAPTER or ACR 
Secretary, Dr. L. Ray Stewart, 852 S. Alvord Blvd., 
Evansville, Ind. 47714. 

lowa RADIOLOGICAL SocigTv, CHAPTER or ACR 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave, N,E., Cedar Rapids, Iowa 52402. Luncheon and 
business meeting during annual session of lowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ralph H. Baehr, 5310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 

Kentucky CHAPTER or ACR 
Secretary-Treasurer, Dr. Joseph G. Whelan, Jr., 131 
St. Antony Place, Louisville, Ky. 40204. Meets in Apri 
and September. 

Kines Country RADIOLOGICAL Society 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone IsLtanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave. 
Garden City, N. Y. 11533. Meets monthly. 
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Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Gabriel H. Wilson, UCLA Center for 
Medical Sciences, Los Angeles, Calif. 90024. Meets sec- 
ond Wednesday of month in September, November, Jan- 
ary, April and June at Los Angeles County Medical 
Association Building, Los Angeles, Calif. Midwinter 
Radiological Conference. 

Loursiana RaDpioLoGicAL Sociery, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Robert T. Cook, Southern Bap- 
tist Hosp., 2700 Napoleon Ave., New Orleans, La. 70115. 

LouisiaNA-TExaAs Gur Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

Marne RaprioLoGicAL Socrery, Cuarrer or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
ron 04240, Meets in June, September, December and 

pril. 

ManYvLAND RaproroaicAL Socigry, CHAPTER or ACR 
Secretary, Dr. George Burke, 4000 North Charles St., 
Baltimore, Md. 21218. 

MASSACHUSETTS RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Norman L. Sadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130. 

Mempuis Roenrcen SOCIETY 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami VALLEY RADIOLOGICAL Society 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Ind. Meets third Thursday of fall, 
winter and spring months at 7:30 P.M. at Miami Valley 
Hospital, Dayton, Ohio. 

MicniGAN RapioLoaicAL Soctgrv, CHAPTER or ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos. 
pital, 3825 Brush St, Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

Mip-Hupbsox RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MitwauKkEE RoeEnTGEN Ray SOCIETY 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. 53233. Meets 
monthly on fourth Monday, October through May, at 
University Club. 

Minnesota RADIOLOGICAL Society, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. 55110. Meets twice annually, 
fall and winter. 

E aie State RADIOLOGICAL Society, CHAPTER OF 


Secretary-Treasurer, Dr, Nancy W. Burrow, 1327 Peach- 
tree St., Jackson, Miss. 39202. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:00 
P.M, 

Missouni RADIOLOGICAL SOCIETY, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, 510 S. Kingshighway, St. Louis, 
Mo. 63110. 

Montana Rapro.ocicat Society, CHAPTER or ACR 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. 59401. 

NreBRAsKA CHAPTER or ACR 
Secretary-Treasurer, Dr. John T. McGreer, III, 924 
Sharp Bldg., Lincoln, Nebr. 68508. Meets third Wednes- 
day of each month at 6 p.m. in Omaha or Lincoln. 

Nevapa RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. William G. Arbonies, 887 Marsh, Reno, 
Nev. 89520. 

New Encianp Roentcen Ray Society 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St. 
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Brookline Mass. 02146. Meets the third Friday of each 
month, October through April, excluding December, at 
The Longwood Towers, 20 Chapel Street, Brookline, 
Mass., at 4:30 P.M. 

p panne Roentcen Ray Sociery, CHAPTER OF 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico Socigrv or Rapro.ootsts, CHAPTER or ACR 
Secretary, Di. Carole R. Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New Orteans RapioLoaicAL Soctery, Ine. 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. 

New York RozNTGEN SOCIETY 
Secretary-Treasurer, Dr. Howard R. Gould, 153 West 
11th Street, New York, N. Y. 10011. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 26-28, 1973. Further in- 
formation may be obtained from Dr. Albert A. Dunn, 
Roosevelt Hosp., New York, N. Y. 10019. 

New York Strate Cuaprer or ACR 
Secretary- Treasurer, Dr. John J. Magovern, 74 N. Village 
Ave., Rockville Centre, N. Y. 11570. 

NonTH CanoLINA CHAPTER oF AC 
Secretary- Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C., 27402. Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 
North Carolina Medical Society. The Fall Meeting is 
held in November at the Mid Pines Club, Southern Pines, 


NonTH Daxota RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Marshall Landa, 1702 13th St., So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

Nortu FronipA RADIOLOGICAL SOCIETY 
Secretary, Dr. David E. Bew, University Hospital o: 
Jacksonville, 655 W. Eighth Street, P.O. Box 2751, 
Jacksonville, Florida 32203. Meets quarterly in March, 
June, September and December. 

NonTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN New York Rapiorocicat Society 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N. Y. 12085. Meets in Albany area on third 
Wednesday of October, November, March, April, and 
May. 

Neiman CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary- Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NonTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. Richard McProuty, 6620 Coyle Ave., 
Carmichael, Calif. 95608. Meets fourth Monday of Nov., 
Jan., and March at the Mansion Inn, Sacramento, Calif. 

NORTHWESTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

NORTHWESTERN Ouro RApIoLoGICAL Society 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

Ouro Strate Rapiotocicar Society, CHAPTER or ACR 
Secretary, Dr. Thomas F. Ulrich, Barberton Citizens 
Hospital, Barberton, Ohio 44203. 

OKLAHOMA STATE RADIOLOGICAL Socrery, CHAPTER OF 


Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 
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Orance County RADIOLOGICAL SOCIETY 
Secretary, Dr. Norman Arnett, 400 North Pomona, Ful- 
lerton, Calif. 92632. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
AD MR County Medical Association Bldg., Orange, 

alif. 

Orecon STATE RADIOLOGICAL Society, CuaPTER or ACR 
Secretary-Treasurer, Dr. Ronald W. Philips, 2305 Wash- 
ington, Milwaukie, Ore. 97222. Meets on second Wed- 
nesday of month, October through April, at the Univer- 
sity Club, Portland, Ore. 

OnLEANs Parisn RADIOLOGICAL Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NortHwest RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd. Beaverton, Oregon 97005. Annual 
meeting: Benson Hotel, Portland, Ore., May 11-13, 1973. 

PENNSYLVANIA RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA RogNTGEN Ray Society 
Secretary, Dr. Howard M, Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday of each month at 5 P.M., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

PITTSBURGH RoENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
5230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, September through May, at the 
Pittsburgh Athletic Association. 

Rapration RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. Annual Meeting: 
St. Louis, Mo., April 29-May 3, 1973. International Con- 
gress of Radiation Research, Seattle, Wash., July 14-20, 


1974. 

Rano GIONE SocigrY or CONNECTICUT, Inc., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Carl W. Scheer, 335 Cook 
Ave., Meriden, Conn. 06450. Meetings are held quarterly. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL Society or GREATER Kansas City 
President-Secretary, Dr. Arch W. Templeton, Univ. of 
Kansas Med. Ctr., Kansas City, Kansas 66103. Meets 5 
times a year on given dates. 

RADIOLOGICAL SOCIETY or Louisiana, CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert T. Cook, 1820 Octavia 
St., New Orleans, La. 70115. Meets semiannually during 
n State Medical Society meeting and 6 months 
ater. 

RADIOLOGICAL SOCIETY or NEw JERSEY, CHAPTER or ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RADIOLOGICAL SOCIETY or RHODE ISLAND, CHAPTEROF ACR 
Secretary-Treasurer, Dr. Daniel J. Hanson, 116 Nayatt 
Rd., West Barrington, R. I. 02806, 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., rroo Stewart Dr., Orange, Calif. 
92668. Meets three times a year, usually October, 
February and May. 

RADIOLOGICAL SOCIETY OF THE STATE oF New York 
Secretary-Treasurer, Dr. John W, Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Emptre RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee FE. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

Ricumonp County Rapio.ocicat Society 
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Secretary, Dr. Donald P. King, 218 Gun Club Rd., 
Richmond, Va. 23221. Meets first Thursday of each 
month at various hospitals. 

Rocnester Roentcen Ray SocierY, RocHEsTER, N. Y. 
Secretary- Treasurer, Dr. Kenneth E. Robinson, 1441 
East Avenue, Rochester, New York 14610. Guary 
meetings on the call of the President, at the Rochester 
Academy of Medicine. 

Rocxy Mountain RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 2-4, 1973. 

San AxTONIO-CiviLIAN Mirrary RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert M. Maurer, Santa Rosa Medical 
Center, San Antonio, Tex. 78207. Meets third Wednes- 
day of each month at Fort Sam Houston Officers’ Club 
at 6:30 P.M. 

San Dieco RADIOLOGICAL SOCIETY 
President, James R. Collins, 340 Fourth Ave. Suite 15, 
Chula Vista, Calif. 92010. Meets first Wednesday of each 
month at the University Club. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James G. Moore, Mary’s Help 
Hospital, 1900 Sullivan Ave., Daly City, Calif. 94015. 

Secrion on RapioLocGv, CarrronNIiA MEDICAL Associa- 
TION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

SEcrioN oN Raprotocy, MEDICAL Society or THE Dis- 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 p.m. 

Section ox RADIOLOGY, SOUTHERN MEDICAL ÁssoCIATION 
Secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

Secrion on RapioLocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

SocigTY ror Pepiatric RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles, Calif. 90027. Annual meeting: 
Queen Elizabeth Hotel, Montreal, P. Q., Canada, Sep- 
tember 23-24, 1973. 

SOCIETY or GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm. B. Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N. Y. 10032. 

Society or NucLEAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual meeting: 
Americana Hotel, Miami Beach, Fla., June 12-15. 1973. 

Sourn Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. A. D. Benjamin, 596 Carroll St., Sunny- 
vale, Calif. 94086. Meets the 2nd Monday of each month 
at the Santa Clara County Medical Association Bldg., 
700 Empey Way, San Jose, Calif, 

SourH CAROLINA RADIOLOGICAL Society, Cuarreror ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sours Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James T. McClintock, P.O. 
Box 837, Santa Barbara, Calif. 93102. Meets fourth Mon- 
day of the month, Oct. through May. 
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Sourn Daxora RaprioLoatcAL Sociery, CHAPTER or ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. $7105. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. John Byfield, tooo West Carson 
St., Torrance, Calif. 90502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Carl T. Stubblefield, Bedford 
County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas Stare RapioLoGIcaL SocrerTY, Cuaprer or ACR 
Secretary, Dr. Herman C. Sehested, 815 Medical Tower, 
Room 100, 1550 W. Rosedale St., Fort Worth, Tex. 
76104. Ánnual meeting. 

THE FLEISCHNER SOCIETY 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal 109, P.Q., Canada. Annual meeting. 

Tnr-SrATE RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 

Upper PrENiNsuLA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

UTAH SrATE RADIOLOGICAL Soctery, CHAPTER or ACR 
Secretary-Treasurer, Dr. John F. Stucki, Department of 
Radiology, McKay-Dee Hosp., 3939 Harrison Blvd., 
Ogden, Utah 84403. Meets fourth Wednesday in Jan- 
uary, March, May, September and November at Holy 
Cross Hospital. 

Vermont RADIOLOGICAL Soctery, Cuaprer or ACR 
Secretary, Dr, J. Lorimer Holm, R.R. #3, Barre, Vt. 05641. 

VIRGINIA CHAPTER OF ACR 
Secretary Treasurer, Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24501. Next Meeting: 
Nov. 6, 1972 at the Conference Ctr., Williamsburg, Va. 

WasuINGTON, D. C., CHAPTER or ACR 
Secretary-Treasurer, Dr. Albert M. Zelna, 9110 Seven 
Locks Rd., Bethesda, Md. 20014. 

Mir cunda STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
Secretary-Treasurer, Dr. John N. Roehr, torr Medical 
Dental Bldg., Seattle, Wash. 98101. 

West Vircinia RaproLocicAL Society. CHAPTER or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, II, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society; other meetings arranged by program 
committee. 

WESTCHESTER County RaproLoGicAL Society 
Secretary, Dr. Max C, King, 314 Woodland Hills Rd., 
White Plains, N. Y. 10605. Meets on second Tuesday of 
October, December, February and May. 

Wisconsin RADIOLOGICAL Society. CHAPTER or ACR 
Secretary-Treasurer. Dr. Marvin L. Hinke. 630 S. Central 
Ave., Marshfield, Wisc. 54449. Meets twice a year, May 
and September. 

Wisconsin Society or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, Gundersen Clinic, 
LaCrosse, Wisc. 54601, Meets quarterly. 

Wyomine Raptotocicar Soctery, CHAPTER or ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
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Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerro Rico AND CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, San 
José, Costa Rica. 

Asocraci6n DE Rapiétocos DE CENTRO AMERICA Y 
PaNAMÁ. Comprising: Guatemala, El Salvador, Hon. 
duras, Nicaragua, Costa Rica and Panamá 
Secretary-General, Dr. Francisco Mirambell, Apartado 
3352, San José, Costa Rica, Central America. 
Meets annually in a rotating manner in the six countries, 

ASOCIACIÓN PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SociEDA» DE RADIOLOGÍA DE Ex SALVADOR 
Sceretary, Dr. Carlos Mejia, 5a Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SocrepaD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9°. Calle A 0-05, Zona 1, 
Guatemala. 

Socrepap Mexicana pz Raprotocfa, A.C, 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coqui. Meets first 
Monday of each month. 

Soctepap RADIOLÓGICA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

Socrepap RapioLócIca DE Puerro Rico 
Secretary, Dr. Heriberto Pagan Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 P.M. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


BRITISH COMMONWEALTH OF NATIONS 


ASSOCIATION OF RADIOLOGISTS OF THE PROVINCE OF 
QUEBEC 
Moyne, 121 Boul. Taschereau, Greenfield Park, P.Q., 
Canada. Meets four times a year. 

BRITISH INSTITUTE or RADIOLOGY 
Honorary Secretary, Dr. T. Kerr, 32 Welbeck St., London, 
W1M/7PG, England. Meets monthly from October 
until May. 

CANADIAN Association or Puysicisrs, DIVISION oF 
MEDICAL AND BrorocticaL Puvsics 
Honorary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN Association or RADIOLOGISTS 
Honorary Secretary, Dr. Champlain Charest, 1555 Sum. 
merhill Ave., Montreal 109, Que., Canada. Annual meet- 
ing: Montreal, Que., Canada, March 11-17, 1973. 

EDMONTON AND Disrricr RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

FacurrY or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln’s Inn 
Fields, London, W.C.2, England. The scientific meetings 
held in January, February and March 1973 will be com- 
bined sessions with the British Institute of Radiology 
and the Section of Radiology of The Royal Society of 
Medicine. 

FacurTY or Rapro.oagists, Roya, COLLEGE or SURGEONS 
IN IRELAND 
Hon. Secretary, Dr. D. F. Canwell, 123 St. Stephens 
Green, Dublin 2, Ireland. 

MownTzEAL Rabpi0LOGICAL Srupy Crus 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 
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Secrion or RADIOLOGY or THE Roya Society or MEDI- 
CINE (CONFINED To MEDICAL MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicine, 1 Wimpole St, London, W. 1 
M&AE, 1 England. 

SociÉrTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P.Q., Canada. Meets every third Tuesday 
from October to April. 

Tue Hospirat Puysicists’ ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, 
Withington, Manchester M20 gBX, England. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

Rovar CoLLEGE or RADIOLOGISTS oF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


CoLÉGIO BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario Céntola, Caixa 
Postal 5984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE Rapro.ocfa 
Branches of the Federation are: Sociedad de Radiólogos 
de la Provincia de Córdoba; Sociedad Argentina de Ra- 
diología; Asociación Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Saltefia de Radiología y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra- 
diología de La Plata; and Sociedad de Radiología de San 

uan, 
n e ere re Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba, Argentina. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Armando B. de Onaindia, Santa 
Fé 1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

SocrEDAD BoLiviANa DE RaprorLocíA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SOCIEDAD CHILENA DE RADIOLOGÍA 
Secretary, Dr. Claudio Cortés, Casilla, 13426 Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
María 1810 at 7:00 P.M. 

SociEbAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Rodrigo Caro Molina, Cali, Co- 
lombia. Meets last Thursday of each month. 

Socrepap ECUATORIANA DE RADIOLOGÍA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 5469, Guaya- 
quil, Ecuador. 

Sociepap PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asunción, Paraguay. 

SOCIEDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dr. Miguel Chiappori Cambana, 
Av. General Santa Cruz No. 315, Miraflores, Lima, 
Perú, Casilla Correo, 2306, Lima, Perú. Meets monthly 
except during January, February, and March. 
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SocrEDAD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia, Society meets monthly at the Instituto 
de Radiología. 

Soctepap DE RapioLocfa DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 
561, Corrientes, Argentina. 

Sociepap DE RapioLocíA pe La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle so No. 374, La 
Plata, Argentina, 

Socigbab DE Raptorocfa, CaNcEROLOGÍA y Ffsica 
MÉDICA DEL URUGUAY 
Secretary-General, Dr, Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SocrEDAD DE RoENTGENOLOGÍA Y Mepicina NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Grl. 
Paz. 151, Córdoba, Argentina. 

SOCIEDAD DE RApIoLoGÍA, RApiorTERAPÉUTICA Y MEDICINA 
NUCLEAR, DE Rosario 
Secretary-General, Dr. Federico Fragola, Santa Fe 1798, 
Rosario, Argentina. 

SOCIEDAD SALTENA DE RapioLocíA y MEDICINA NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina, 

SOCIEDAD VENEZOLANA DE RapioLoofa v Mepicina Nu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÖNTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 
The 1973 Annual Meeting is a joint meeting with the 
Deutsche Róntgengesellschaft and will be held in Vienna, 
April 12-14, 1973. 

Société RovArLE BELGE pne RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

Societe Européenne DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. P. Hicken, The Children’s Hosp., Lady- 
wood Middleway, Birmingham B16 8ET, Great Britain. 
Tenth Annual Meeting, Birmingham, April 11-13, 1973. 
Permanent Secretary, Clément Fauré, Hôpital des En- 
fants-Malades, 149, rue de Sévres, 75 Paris 15e, France. 

SociéréÉ Francaise DE RapioLoGIe MÉDICALE, MÉDECINE 
NucLÉAIRE ET ErrEcrROLOGIE, and its branches: Soci- 
ETE pu SUD-OVEST, pu LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET LYONNAIS, pu NORD, DE L'OUEST, DE VEST, 
ET D'ALGER ET DU Massir CENTRAL. Parent Society 
meets third Monday of each month, except during July, 
August and September, rue de Seine 12, Paris, France. 
Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8*, 
France. 

Société FRANCAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l'Université 75, Paris 7*, France. Annual meeting. 
ESKOSLOVENSKÁ RADIOLOGICKÁ SpoLEČNOST 
Secretary, Associate Professor Jaromir Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DgurscuE RÖNTGENGESELLSCHAFT 
President, Professor Dr, med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut der Universität 
Tübingen, Röntgenweg 11, 7400 Tübingen, Germany. 
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The 1973 Annual Meeting is a joint meeting with the 
Osterreichische Róntgengesellschaft and will be held in 
Vienna, April 12-14, 1973. 

SocigTÀ Irauiana Di RapioLocia Mepica E MEDICINA 
NUCLEARE 
Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 

Socretas Raprotocica Danica 
Secretary, Dr. Bent Langefeldt, Tretommervej 20a, DK- 
8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Lerden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY i 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvägen 5 C., Finland. 

Sociepap EspaANota pe RabioLocíA v ErrcrRoLOGÍA 
MÉDICAS Y DE MEDICINA NUCLEAR 
Secretary, Dr. José Bonmatí, Villanueva, 11, Madrid 1, 

spafia, Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SocizbDApE PonruGUEsA DE RADIOLOGIA E MEDICINA 
NUCLEAR 
Secretary-General, Dr, Luis Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREININGUNG FUR Rapio.tociz, Nu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
Suisse DE Rapiotocie, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, 
Gellerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


Inpran RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras—23, India. 

INDONESIAN RADIOLOGICAL SOCIETY 
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Secretary, Dr. Gani 1i as Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Djakarta, Indonesia. 

IRANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr, Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Saturday 
of each month. Third National Iranian Congress of 
Radiology: Isfahan, Iran, May 5-10, 1973. Deadline for 
acceptance of papers Feb. 20, 1973. 

IsgAEL RADIOLOGICAL Society 
President, Dr. 1. Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel. 

JAPANESE AMERICAN RADIOLOGICAL SOCIETY 
Secretary, Thomas J. Imray, Maj. MC, Chief, Radiol. 
Dep., US Army Hosp.. Camp Zana, Japan, APO San 
Francisco, Calif. 96343. Meets 3rd Thursday, monthly 
at various locations in Tokyo. 

PHILIPPINE COLLEGE or RADIOLOGY 
Secretary-Treasurer, Dr, Edmundo V. Villacorta, Box 
1284, Commercial Center, Makati, Rizal D-708, Philip- 
pines. Meets every 3 weeks on Fridays. Annual conven- 
tion. 

RapioLocica Society or THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., De- 
part. of Rad., Sirtzaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


AFRICA 


ASSOCIATION oF RapioLocisrs or WEST AFRICA 
Honorary Secretary, Dr. T. M. Kolawole, University 
College Hospital, University of Ibadan, Ibadan, Nigeria. 

RADIOLOGICAL SOCIETY oF SOUTH AFRICA 
Secretary, Dr, B. Rosenberg, P.O. Box 3200, Johannes- 
burg, South Africa, 

SOUTH ÅFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 
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ABSTRACTS OF RADIOLOGIC 
LITERATURE 


E. FREDERICK LANG, M.D., Editor 
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ROENTGEN DIAGNOSIS 
HEAD 


ARDRAN, G. M., and Kemp, F. H. The tongue 
and mouth in acromegaly. Clin. Radiol., 
Oct., 1972, 23, 434-444. (From: Nuffield In- 
stitute of Medical Research, Oxford, En- 
gland.) 


The roentgenographic signs of a relatively large 
tongue are: with the jaw closed the tongue fills the 
mouth cavity; the tongue may protrude through 
the teeth or both teeth and lips; the hyoid bone is 
below its usual position, which is parallel to the 
lower border of the mandible with the tips of the 
greater cornua in line with the anterior borders of 
the vertebrae close to the disk between the third 
and fourth cervical bodies; the pharyngeal airway 
is less than half the diameter of the trachea; the 
epiglottis is tipped backward with obliteration of 
the valleculae; the mandible lies more forward in 
relation to the spine than average; during swallow- 
ing the hyoid bone is not elevated to the lower 
border of the mandible, as occurs in the normal; and 
there is usually a small residue in the mouth after 
swallowing. 

The commonest feature of acromegaly after in- 
crease in the size of the extremities is enlargement of 
the tongue. In 581 cases it was large in 95 per cent 
of the individuals. In addition, the soft palate and 
the tonsils may be large. These features may be 
compensated for in acromegaly by incomplete closure 
of the jaws during rest and by maintaining the 
mandible in a position of forward displacement to 
provide an adequate airway. 

The authors studied 6 acromegalic patients clin- 
ically and roentgenographically and examined the 
roentgenograms of an additional 17 patients who 
had been seen in the previous 32 year period. They 
noted that there was considerable variation in 
growth of different parts of the mandible, suggesting 
that all parts of the mandible do not respond to 
pituitary hormone. The alveolar processes were ir- 
regularly enlarged with most growth in the incisor 
region and least in the molar region. The mandibular 
rami were frequently normal or shorter than aver- 
age. The possibility that the enlargement of the 
tongue influences the size and shape of the jaws in 
acromegaly is considered. 

Since extraction of teeth may result in reduction 
of the size of the mouth cavity, this operation may 
be of considerably greater significance in acromegaly 
than in normal individuals.—E. Frederick Lang, 


M.D. 


Conway, JAMES J., and VOLLERT, JEANETTE M. 
The accuracy of radionuclide imaging in de- 
tecting pediatric dural fluid collections. Ra- 
diology, Oct., 1972, 105, 77-83. (Address: 
James J. Conway, M.D., Department of 
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Radiology, The Children's Memorial Hos- 
pital, 2300 Children's Plaza, Chicago, Il. 
60614.) 


The discrepancy between the detection rate of 
dural fluid collections in adults (80 per cent), and in 
children (60 per cent), by radionuclide imaging 
techniques afforded the stimulus for this study. The 
literature reviewed between 1965-1971 revealed 
only a 67 per cent detection rate in more than 1,176 
children so examined. Possible causes of poor de- 
tection and false positive interpretation are dis- 
cussed. 

From January 1968 through June 1970, 795 brain 
imaging studies were performed with parenteral 
Tc 99m pertechnetate (100 uc/lb.) at Children’s 
Memorial Hospital. Oral KCLO, was given to block 
the choroid plexus prior to imaging by the following 
schedule: 1s0 mg.—up to 1 year of age; 300 mg.— 
ages I through 4; and 450 mg. after 4 years of age. 
Gamma camera images in anterior, posterior, ver- 
tex, and both lateral positions were routinely made 
30 minutes postinjection. Since 1970, rectilinear scan 
images are made anteriorly, posteriorly, and bi- 
laterally 2 hours postinjection. Additional images 
and maneuvers are employed, as necessary. 

The criterion of correlation was at least 2 ml. of 
fluid recoverable from the dural space by subdural 
tap, burr hole, craniotomy, or autopsy. Twenty-five 
of the cases with radionuclide images met the cri- 
terion. There were: 20 subdural hematomas or 
effusions; 4 subdural empyemas; and 1 epidural 
hematoma. Eighteen cases were bilaterally in- 
volved, and only 7 were unilateral. Of the false- 
negative results, 8 of 10 were from the category of 
bilateral involvement. The other 2 were an acute 
subdural hematoma in a hemophiliac and “a small 
subdural hygroma." Several in the true-positive 
group of bilateral involvement had asymmetric col- 
lections. The presence of membranes associated 
with the dural collection was verified in only 8 of the 
25 cases. 

The nature of the radionuclide image 1s such that 
it should readily lend itself to the detection of this 
abnormality. This seems so in adults where 85 per 
cent of the collections are unilateral, and the de- 
tection rate is 80 per cent. In early life subdural 
bleeding 1s 80-85 per cent bilateral, and presents a 
symmetric image unless the loculations are truly 
unequal. Symmetrically increased bands of radio- 
activity over the periphery of the image may be 
created by many diverse conditions. Timing is im- 
portant; the detection rate increases significantly 
7-10 days post trauma, and also with images which 
are rendered later than the usual 30 minute post- 
injection sequence (2-3 hours). Historic and clinical 
correlation is also important, for dural fluid ac- 
cumulations are more prevalent post trauma, post 
meningitis, and following "normal birth." The one 
who is to render the interpretation should attend 
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the performance of the procedure, study the clinical 
material, examine the patient, and correlate with 
radiographic studies when indicated. 

Although the yield may seem small, when the 
procedure is performed properly and interpreted 
carefully, it may be of immeasurable value in the 
management of a particular case—F. C. Petty, M.D. 


GENITOURINARY SYSTEM 


Pinccera, Wurr F., and Popovrzer, Mor- 
pECAI M. Uremic osteodystrophy: the thera- 
peutic consequences of effective control of 
serum phosphorus. 7.4.M.4., Dec., 1972, 
222, 1640-1642. (From: Department of 
Medicine, University of Colorado Medical 
Center, Denver, Colo.) 


Uremic osteodystrophy is a frequent complica- 
tion in patients undergoing hemodialysis for a pro- 
longed period. Frequently this is clearly secondary 
hyperparathyroidism; and elevated levels of para- 
thyroid hormone may be observed even in patients 
with mild impairment of renal function. The patho- 
genesis of secondary hyperparathyroidism is not well 
understood. Acquired resistance to physiologic 
amounts of vitamin D, leading to a decrease in ion- 
ized calcium has been suggested; and another sug- 
gestion is retention of phosphorus due to a decreasing 
nephron population, with increased serum phos- 
phorus, decreased serum calcium, and excessive stim- 
ulation of parathyroids. The authors have investi- 
gated the effect of restoration of serum calcium to 
normal levels. 

A 27 year old man gradually developed subcu- 
taneous masses of calcification at the wrists, in the 
hands, in the shoulder, and in the foot, in a period of 
3 years following the beginning of a twice-weekly 
chronic hemodialysis program. The calcified masses 
became clinically incapacitating and because of this 
the patient was readmitted for hospitalization. The 
concentration of calcium in the dialysate was in- 
creased from 5 to 6 mg./1oo ml., and dried aluminum 
hydroxide gel was administered orally at the rate of 
24 gm./day. After 6 weeks there was marked clinical 
improvement, and there was striking roentgen evi- 
dence of decrease in the size and density of the calci- 
fied subcutaneous masses. In addition, healing of 
subperiosteal resorption was observed. Decrease in 
both serum calcium and serum phosphorus concen- 
trations occurred. 

Five months later the patient discontinued the 
aluminum hydroxide for 5 weeks. The subcutaneous 
masses which previously had shown almost complete 
regression increased again in size and the patient 
became handicapped as before. Reinstitution of the 
administration of aluminum hydroxide resulted 4 
weeks later in marked improvement with resolution 
of soft tissue calcification, improvement in the ostei- 
tis fibrosa as shown by roentgen studies, and clinical 
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improvement. Eight weeks after starting the treat- 
ment there was almost complete disappearance of the 
soft tissue calcifications. 

Throughout the study the levels of magnesium in 
the dialysate and the serum remained constant, and 
this suggests that magnesium did not play a part in 
the regression of the soft tissue calcification. The 
authors recognize the danger of the development of 
hypercalcemia and osteomalacia due to severe phos- 
phate depletion in the presence of large doses of 
aluminum hydroxide. Nevertheless, they suggest its 
use in combination with the high calcium concentra- 
tion of the dialysate. 

Subtotal or total parathyroidectomy has been 
successful in most cases of osteitis fibrosa in the 
presence of chronic renal failure.— E. Frederick 
Lang, M.D. 


SmiTH, Patrick J. B., Witiiams, R. E., and 
DeDomsat, A. T. Genito-urinary fistulae 
complicating Crohn's disease. Brit. T. Urol., 
Dec., 1972, 44, 657-661. (From: Department 
of Urology, Leeds, England.) 


A genitourinary fistula may occur in patients with 
Crohn’s disease at any age and at any stage of the 
disease process. The first case was reported in 1936, 
4 years after the original description of Crohn’s dis- 
ease. In reported series the incidence varies between 
1 and 8.5 per cent with an incidence of 1.6 per cent in 
the largest reported series. In the present series of 332 
patients there were 14 fistulae with an incidence of 
4.2 per cent. The usual fistula involves the ileum and 
bladder; and occasionally the colon is involved as 
well. Ileovaginal fistula 1s rare. In these patients the 
symptoms of the original disease had been present 
between 3 months and 20 years before the develop- 
ment of the fistula, and in 4 cases the occurrence of 
the fistula was the presenting feature. 

The most successful form of investigation for 
establishing the diagnosis of fistula was cystoscopy. 
Barium studies were not very helpful in recognition 
of the fistula, although they did aid in diagnosis of 
the underlying abnormality. The changes in the 
bladder are typically localized to the vault and vary 
from slight reddening of the mucosa to edematous 
polypoid change or, rarely, observation of fistulous 
tract. It is usual that the lesion is localized and other 
portions of the urinary tract are not involved, except 
by infection. 

Treatment is surgical with primary closure of the 
urinary tract epithelium. This was successful in 11 
out of 14 cases. In 3 the fistula recurred, but all 3 
responded to a second operation.—E. Frederick 
Lang, M.D. 


CavTEN, C. Geng, Davis, ARNOLD V., BERKO- 
wiTZ, Henry D., and Roserts, BROOKE. 
Ruptured abdominal aortic aneurysms in 
presence of horseshoe kidneys. Surg., Gynec. 


EN 


Vor. 117, No. 3 


E Obst., Dec., 1972, 735, 945-949. (From: 
Department of Surgery and Harrison De- 
partment of Surgical Research, University 
of Pennsylvania School of Medicine, and 
Hospital of the University of Pennsylvania, 
Philadelphia, Pa.) 


The rare association of abdominal aortic aneurysm 
and horseshoe kidney has been reported 23 times, 
and ruptured aneurysm in the presence of this anom- 
aly has been reported once. The present article de- 
scribes 2 additional patients with ruptured abdomi- 
nal aortic aneurysm and a third with an unruptured 
aneurysm associated with a horseshoe kidney. 

The association of abdominal aortic aneurysm and 
a horseshoe kidney is probably a chance phenome- 
non. All but 1 of the recorded patients have been 
male and the mean age is 61 years. The fusion of the 
lower poles and the usually anomalous blood supply 
of the kidney make exposure and repair difficult. In 
addition to anomalies in number, anomalies in posi- 
tion and drainage of the vessels occur, making great 
care in identification of the vessels important. 

In the 20 reported patients with unruptured 
aneurysm in whom resection was carried out in the 
presence of horseshoe kidneys, there has been only 1 
operative death. It is probably no longer justifiable 
to withhold operation because of the added complex- 
ity. Arteriography should be performed prior to all 
elective resections when a horseshoe kidney is sus- 
pected. If it is unsuspected, operative arteriography 
has been suggested when the aneurysm is unrup- 
tured. Itis frequently possible to mobilize the kidney 
sufficiently to obviate division of the isthmus.— 
E. Frederick Lang, M.D. 


THornpury, Joun R. Needle aspiration of 
avascular renal lesions: correlation of con- 
trast medium injection with cytologic and 
arteriographic diagnoses. Radiology, Nov., 
1972, 705, 299-302. (From: Department of 
Radiology, University of Michigan Medical 
Center, Ann Arbor, Mich.) 


Needle aspiration and arteriography can be con- 
sidered complementary procedures in evaluation of 
avascular renal lesions. Where diagnostic error may 
result from one procedure, the other may provide the 
correct diagnosis. 

The author correlates the diagnostic results from 
53 needle aspirations of avascular renal lesions in a 
series of 50 patients with diagnoses from selective 
renal arteriography. False positive and false negative 
diagnoses occurred in a small number of cases from 
use of either procedure. 

If clear yellow fluid was aspirated and the injected 
contrast material showed a reasonably smooth lining 
in a thin-walled cystic lesion, the diagnosis of benign 
cyst was made. If aspiration produced little fluid or 
dark turbid fluid and the contrast material showed 


Abstracts of Radiologic Literature 733 


dispersion into tissue, a diagnosis of tumor was made. 
Cytologic study of a sample of the aspirate was re- 
ported as positive or negative for malignancy. Arteri- 
ographic diagnoses ranged from benign cyst through 
suspicion of malignancy to malignant tumor. 

Diagnostic errors in needle aspiration resulted 
from improper needle placement and a previously 
"bled into" cyst simulating a tumor. Cytologic ex- 
aminations and arteriography provided the correct 
diagnosis of benign cyst in each case. 

The choice between these 2 roentgenographic 
procedures should be related to the most likely diag- 
nosis, indicated by the clinical setting and the angio- 
graphic evidence. If the presumptive diagnosis is 
benign cyst, then needle aspiration is the first diag- 
nostic procedure selected. 

If the most likely diagnosis is tumor, then renal 
arteriography should be the procedure of choice. If 
an avascular lesion is found, the needle aspiration 
should be performed to rule out the possibility of a 
necrotic renal malignancy. Most commonly, aspira- 
tion will provide a diagnosis of benign cyst in these 
circumstances and surgery will not be necessary. 

Explanations for false positive and false negative 
diagnosis in both procedures are discussed as well as 
the controversial aspects of needle aspiration and 
cytology.—7. L. Montgomery, M.D. 


ESCUDERO Barrivero, A., SEBASTIÁN Bor- 
RUEL, J. L., Martin, Lopez, San MARTÍN, 
P., Hiros, E., and M.-Pr&E:1n0, J. A. Pseudo- 
tumorales renales. (Renal pseudotumors.) 
Arch. españ. urol., Jaly-Aug., 1972, 25, 425— 
438. (From: Servicio de Urología, Residencia 
Sanitaria de la Seguridad Social “La Paz,” 
Bolivia.) 


Three cases of congenital hypertrophy of Bertin’s 
columns are reported. 

This entity, which is of no pathologic signifi- 
cance, produces pyelographic and nephrotomo- 
graphic changes indistinguishable from those due to 


a true neoplasm; arteriography is necessary for dif- 
ferential diagnosis. 


It occurs more frequently in kidneys with dupli- 
cated pyelocalyceal structures. In itself, this is a 
nonsymptomatic condition, but it is important be- 
cause of the more serious conditions it simulates 
roentgenographically.—Fulian B. Alvarez, M.D. 


Lrorrs Mincuez, B., Barxautt MARTÍNEZ, J., 
VaLLs Brasco, F., San Juan DE LAORDEN, 
C., Maser MarpoNapo, J., and Simé, 
Oxreza. Ureteritis quistica. (Ureteritis cys- 
tica.) Arch. españ. urol., May-June, 1972, 
25, 349-362. (From: Servicio de Urología, 
Ciudad Sanitaria de la Seguridad Social 
“La Fe,” Valencia, Spain.) 


The authors report a case of unilateral cystic 
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uropathy, localized to the upper third of the left 
ureter. It was incidentally discovered during surgery 
in a çi year old female who was undergoing a ne- 
phrectomy (because of nonfunctioning left kidney 
with a staghorn calculus). 

The presence of multiple submucous cysts (cystic 
uropathy) is believed to be the result of a chronic 
inflammation of the mucosa of the urinary tract. The 
inflammation could be infectious or mechanical in 
nature, the epithelial cells undergo metaplastic 
changes and become buried in the submucosa, then 
they undergo cystic degeneration. These cysts can 
be found anywhere along the urinary tree, but most 
frequently involve the upper third of the ureter and 
the bladder, near the ureteral orifice. The contents 
of the cysts are liquid or gelatinous. The changes 
might be bilateral. 

The clinical picture of cystic uropathy is non- 
specific. The cysts might be detected by pyelogra- 
phy. The entity is considered a benign disease, usu- 
ally treated medically.—7ulian B. Alvarez, M.D. 


Carson, Davin H., and WILKINSON, ROBERT 
H. Neurofibromatosis of the bladder in 
children. Radiology, Nov., 1972, r05, 401- 
404. (Address: David H. Carlson, M.D., 
Newton-Wellesley Hospital, Newton, Mass. 
02158.) 


Three cases of neurofibromatosis of the bladder in 
children are reported. Nine previously reported cases 
are also discussed. The authors indicate that the 
children presented with either multiple symptoms or 
none at all. 

Neurofibromatosis, as described by von Reckling- 
hausen in 1882, is a hamartomatous disorder of 
neural crest derivatives. Urinary tract involvement 
is rare. 

Neurofibromas are not usually palpable abdomi- 
nally until they reach a great size. The authors em- 
phasize the fact, therefore, that rectal examination 
in evaluation of bladder neurofibromas is very 
important. 

Of the authors’ 3 cases, all had café-au-lait spots 
and 2 had cutaneous masses at some time. 

Cutaneous neurofibromas are not common in 
children; therefore, the presence of skin pigmentation 
and a bladder mass in a child should create a high 
index of suspicion. 

The authors describe each of their 3 cases in some 
detail indicating the type of management for each. It 
is stated that 12 per cent of cases of generalized 
neurofibromatosis undergo malignant transforma- 
tion. Of this 12 per cent, approximately 22 per cent 
reveal distant metastasis.—7. P. Eberts, M.D. 


BinNHOrz, Jason C. Uterine opacification dur- 
ing excretory urography: definition of a 
previously unreported sign. Radiology, Nov., 
1972, 705, 303-307. (From: Departments of 
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Radiology, Harvard Medical School and the 
Massachusetts General Hospital, Boston, 
Mass.) l 


The author reports the observation of uterine 
opacification following intravenous instillation of 
either 300 ml. of a 30 per cent methylglucamine 
diatrizoate solution, or go ml. of a 52 per cent methyl- 
glucamine, 8 per cent sodium diatrizoate solution 
rapidly injected. This previously unreported phe- 
nomenon is termed an adventitious hysterogram. 

Nineteen unequivocal examples of soft tissue 
opacification were identified. In these 19 examples, 5 
were proved by surgical excision with examination 
revealing typical uterine leiomyomas both grossly 
and on histologic evaluation. Of the remaining 14 
cases, 6 were thought to have enlarged uteri contain- 
ing myomas by examining gynecologists. Another 6 
women were considered to have enlarged uteri roent- 
genographically during the uterograms. Two women 
showed opacified uteri which were not enlarged. 
None of the last 8 had a gynecologic examination. 

Uterine localization by the high dose technique is 
distinguished from the transient increase in roent- 
genographic density of the spleen and liver following 
high doses of contrast material. The opacification 
involves primarily the myometrium. The theory be- 
hind the opacification of the proved leiomyomas is 
that these tumors are masses of proliferating arteries. 
The capillary network is profuse and the interstitial 
space correspondingly large with draining veins at 
the periphery of the tumor. This, according to the 
author, allows passive accumulation of the contrast 
agent within the uterine myoma. This peculiarity 
correlates with the hypothesis of passive interstitial 
accumulation of contrast agent as the mechanism of 
the hysterogram in the enlarged uteri. The author, 
however, 1s uncertain as to the reason for the nature 
of opacification in apparently normal uteri. 

The author in summary then describes the pres- 
ence of an adventitious hysterogram in patients with 
either proved uterine myomas or enlarged uteri. He 
indicates the value of this opacification in the 
work-up of pelvic mass lesions. However, he does 
indicate that this is a nonspecific type of hystero- 
gram and that additional experience is required to 
define the limitations.—7. P. Eberts, M.D. 


SKELETAL SYSTEM 


Anton, H. C. Hand measurements. in ac- 
romegaly. Clin. Radiol., Oct., 1972, 23, 445- 
450. (From: Department of Radiology, 
Stobhill Hospital, Glasgow, Scotland.) 


Measurements were made of portions of the hand 
as shown in a single dorsopalmar view in a series of 
100 normal controls and 12 acromegalic patients. The 
sesamoid index is obtained from the medial sesamoid 
at the metacarpophalangeal Joint of the thumb by 
measuring the greatest transverse diameter in mm. 
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and the greatest vertical diameter in mm, and multi- 
plying these figures. The width of the distal tuft of 
the distal phalanx of the middle finger was measured 
in a similar group, the thickness of the second meta- 
carpal phalangeal joint space was measured, and the 
hand lengths between the articular margin of the 
lower end of the radius and the tip of the distal 
phalanx of the middle finger were measured. 

A considerable difference in sesamoid index for 
males and females was found. A sesamoid index of 
over 40 in the male and over 32 in the female strongly 
suggests acromegaly. A tuft breadth above 9.9 mm. 
was found in 6 of 7 female acromegalics. The range 
of normal in males is somewhat greater and the excess 
is more difficult to assess. The measurement in 4 of 
5 male acromegalics was 11 mm. or more, but some 
normal males had tufts measuring 12 mm. The nor- 
mal joint space width in males is 3 mm. or less and in 
females it is 2 mm. or less. Here, likewise, excess is 
more significant in females as the variation in males 
is greater. Hand length was used to detect cases of 
giantism and this was present in only 1 of the 7 
females. 

Generally, none of the roentgenologic signs is 
invariably present, and the marked quantitative sex 
difference is emphasized.—E. Frederick Lang, M.D. 


WoopuHouse, N. J. Y. Frisuren, M. T., Sı- 
GURDSSON, G., Jorr, G. F., and Mac- 
Inryre, I. Paget’s disease in a 5-year-old: 
acute response to human calcitonin. Brit. 
M. F., Nov., 1972, 4, 267-269. (From: De- 
partments of Medicine and Chemical Pathol- 
ogy, Royal Postgraduate Medical School, 
Hammersmith Hospital, London, England.) 


The authors present detailed information concern- 
ing a § year old boy with histologic changes of adult 
Paget’s disease. The term juvenile Paget’s disease 
was first used to describe this unusual disorder in an 
11 year old boy in 1958. Several further examples 
have been reported under different terms between 
1956 and 1968. The disease is characterized by 
deformity in early life, fragile bones, and elevation 
of serum alkaline phosphatase and acid phosphatase 
levels. Urine hydroxyproline excretion is increased 
and Isotope studies have confirmed a high bone turn- 
over rate. Although it is usually a generalized disease, 
involvement of a single bone can occur. 

The authors! patient underwent extended meta. 
bolic studies. These showed elevated and more or 
less continually rising serum acid and alkaline phos- 
phatase levels and a high excretion of hydroxyproline 
in the urine. Attention was directed to the problem 
at the age of 13 years after a fall with a fracture of the 
right femur. Seven further fractures all in the long 
bones occurred. All fractures healed normally. The 
roentgen appearance of the involved bones was char- 
acteristic of Paget’s disease. A bone biopsy of the 
ilium showed a grossly abnormal appearance, similar 
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to the appearance of very severe Paget's disease. 

Human calcitonin was administered and resulted 
in pronounced reduction in bone turnover, as shown 
by animmediate and sustained fall in urine hydroxy- 
proline excretion. At the same time intestinal cal- 
cium absorption increased. The aim of such treat- 
ment is to prevent further bone deformity and to 
reduce the excessive fragility. The satisfactory re- 
sponse has persisted during a 3 month period. The 
patient's response to injuries during this period is 
likewise encouraging as no further fracture has 
occurred.—E. Frederick Lang, M.D. 


Bunara, RosERT E., Faney, Joun J., and 
Drennan, Denis B. Factors influencing 
stability and necrosis of impacted femoral 
neck fractures. 7.4.M.4., Jan., 1973, 223, 
41-44. (From: Department of Orthopedic 
Surgery, St. Francis Hospital, and North- 
western University Medical School, Evans- 
ton, Ill.) 


Fractures of the femoral neck may be described as 
displaced or undisplaced. The undisplaced fracture is 
frequently designated impacted. 

The authors feel that impaction is more apparent 
than real and usually does not involve actual driving 
together of the fragments at the time of injury. They 
have examined 153 impacted fractures of the femoral 
neck, of which they treated and followed 113. Clini- 
cally, only mild to moderate discomfort was observed 
with active or passive motion of the hip in patients 
with undisplaced or impacted fractures, while with 
the others significant pain and limitation were en- 
countered. Of the total 153 fractures, only 7 were 
impacted in varus, and 99 were in valgus, with 29 in 
extreme valgus. Pauwel’s angle was measured in each 
of the 153 patients and of these fractures the average 
angle was 41°. 

Of the 113 cases, §3 were treated primarily with 
internal fixation and all healed without change in 
position. Sixty fractures were treated nonoperatively 
and 88 per cent healed uneventually, while 7 became 
displaced and were subsequently treated as displaced 
fractures. Of these 7, the average Pauwel's angle was 
51? with a range between 47° and 62°. All were higher 
than the average angle of the 55 stable fractures. No 
other single fracture characteristic correlated with 
the incidence of fracture displacement. 

Experiments have shown that complete interrup- 
tion of foveal blood supply occurs when the liga- 
mentum teres is compressed between the cartilagi-. 
nous surfaces of the hip, and this occurs consistently 
in the position of extreme valgus. In the present 
series, 9 out of 153 fractures eventuated in avascular 
necrosis for an incidence of 16.9 per cent. The single 
feature which correlated with the incidence of avas- 
cular necrosis is the extreme valgus position following 
fracture. Analysis has shown that the association 
between aseptic necrosis and the valgus position is 
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statistically significant. Retroversion of the head 
showed no correlation with the presence of avascular 
necrosis, although this is not an acceptable position 
for reduction of the displaced femoral neck fracture. 
However, in this series, impacted fractures in this 
position were not unstable. 

The authors conclude that the more vertical the 
fracture line the more likely is displacement. Further, 
when there are no contraindications to surgery, 
internal fixation with threaded pins is recommended 
for an impacted femoral neck fracture with a Pau- 
wel's angle greater than 4$ per cent. They feel that 
the presence of extreme valgus displacement is of 
prognostic value and are at present unable to modify 
this effect. They believe that reducing fractures with 
this displacement would probably be hazardous and 
unrewarding.— E. Frederick Lang, M.D. 


RADIOISOTOPES 


Castronovo, Frank P., Jr, and CALLAHAN 
Ronaip J, New bone scanning agent: "Tc. 
labeled 1-hydroxy-ethylidene-1, 1-disodium 

hos hc Hs. © N. 7, 4^ Med NT Ag? -: 
phosphonate. 7. Nuclear Med., Nov., 1972, 
73, 823-827. (Address: Frank P. Castronovo, 
jr., Department of Radiology, Division of 
Nuclear Medicine, Massachusetts General 
Hospital, Boston, Mass. 02114.) 





The authors describe the synthesis and quality 
control of 1-hydroxy-ethylidene-1, 1-diphosphonic 
acid (HEDPHA), and the formulation and quality 
control of Tc". HEDSPA,. The formulation of Tc99». 
labeled HEDSPA necessitates the use of tin-reduced 
pertechnetate, since the compound will not complex 
with technetium as pertechnetate. 

The HEDPHA was synthesized by treating acetic 
acid with PCl. The disodium salt of HEDSPA was 
prepared by adjusting a known amount of the 
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pared by adding freshly prepared stannous chloride 
in HCl into the HEDSPA. Freshly eluted Tc??" was 
then added. The pH of the Tc?".HEDSPA was 
adjusted to 7.2-7.4 with NaOH. 

The quality control procedures for Tc!?".HEDSPA 
involved the following: descending paper chroma- 
tography with 85 per cent methanol and Sephadex 
Gel column chromatography. The im vivo distribution 
of the Tc*".HEDSPA was carried out in adult male 
Swiss-Webster mice. The pharmacodynamics of 
Tc"".HEDSBPA was followed in young and adult 
rabbits. 

The development of Tc®"-HEDSPA is a simple 
“in-house” procedure for providing a chemically 
stable skeletal localizing agent in gram amounts. The 
disphosphonates are “chemisorbed?” onto bone, 
which leads to, at most, a monomolecular laver. 
Chemisorption can be regarded as a zero-order reac- 
tion. King and associates investigated the dose- 
related effects of diphosphonates on bone formation 
in animals and concluded that at systemic doses of 
g mg./kg./day X28 days in dogs there were no toxic 
effects. Based on the minimum lethal dose of o.2 
gm./kg. of body weight in mice, the safety factor in 
avo kg. human would be 1.4 X 104. 

The distribution of Tc?*"-HEDSPA was studied in 
adult mice: 49.6 per cent of Tc?".HEDSPA was 
present in bone at 1 hour; $5.3 per cent at 3 hours; 
and 24.7 per cent at 6 hours. The blood cleared quite 
rapidly: 4.35 per cent of the Tc?".HEDSPA was 
present at 1 hour; 1.02 per cent at 3 hours; and 0.08 
per cent at 6 hours, There was 3.63 per cent of the 
Tc*".HEDSPA in the kidneys at 1 hour; 3.21 per 
cent at 3 hours; and o.91 per cent at 6 hours. There 
was 38.7 per cent of the Tc*".HEDSPA in the blad- 
der (urine) at 1 hour; and 39.2 per cent at 3 hours. 

The ease of synthesis of the compound, its chemi- 
cal stability and its ability to complex with Tc?™ 
make HEDSPA a useful skeletal imaging agent.— 
Charles W. Cooley, M.D. 
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If you need 50 precisely-timed exposures for a 
dynamic scintillation scan, this is your camera 











The Nikon F 35mm single lens reflex with motor drive 
and 250-exposure back. The ideal tool for dynamic scans which 
require extremely precise timing of a sequence of exposures. 
Fires at rates up to four frames per second with high accuracy. This back 
can be loaded with up to 33 feet of 35mm film. 
For static scans, you can use the camera with standard film cartridges. 
You can pre-load only as much film as will be required 
for an individual patient. So, with a little help from an automatic film 
processor, you can have the results back before 
the patient leaves the room! Quantities of duplicate images can 
be made quickly and easily. 

The Nikon camera is often used with a standard 50mm f1.4 
Auto-Nilskor lens for recording cathode ray tube images, 
but special high-efficiency CRT-Nikkor lenses are also available to fit. 
We would be happy to consult with you on the best lens 
and camera combinations for your applications. Please write: 

Nikon Inc./PTP Inc., Subsidiary of Ehrenreich Photo-Optical 
Industries, Inc. Garden City, New York 11530. EP 


The Motor-Driven Nikon F Camera 
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We want to revolutionize the way you 
develop x-ray film. With the ne 
Profexray independent ! processor 









From aconvenient, table-top pr 


can help. With the Independent I 
new, conventional processor that 
delivers 90% of your top capacity 
for 50% of the investment. 
These two new film processors are 
another major American technological 
accomplishment. They are two of 
























to a key concept that will. 
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You really should get the de : 
the new breakthroughs ind 

radiology from your Profexray n 
Every one is a revolutionary idea 



















In combination, our Simulator and Layergraph 
are practically a "matched set”; only Toshiba 
makes both units and offers them together. 
No two units of different manufacture could 
function with the same maximum efficiency. 
They even use the same patient table. 

And each unit is distinctive in itself as well. 
The LX-7 Therapy Simulator synchronizes 
movement of the x-ray diaphragm and image 
intensifier. This results in a smaller field, and 
that in turn means less scatter radiation. So 
you benefit twice: better diagnostic results, 
with less interference in the “picture”; and 
minimal radiation to both patient and staff. 
Also, the LX-7 is the only true universal 
simulator anywhere. It's compatible not only 
with Toshiba equipment, but with the Linacs, 
cobalt units, and other hardware of other 
manufacturers. 

The CS-B Axial Transverse Layergraph plans 
radiotherapy treatments that put maximum 


Toshiba 





LX-7 Therapy 
Simulator 


Transverse Layergraph 








CS-B Axial 





radiation into diseased tissue, minimum 
radiation into healthy tissue. Toshiba has built 
and installed 9596 of all the transverse layer- 
graphs in use in the world today, and the CS-B 
is one of our proudest achievements. 

Separately or in tandem, here are two more 
front-runners from the broadest radiation 
therapy line in the world. No other manu- 
facturer can supply a therapy department's 
entire needs. Professor S. Takahachi's 
definitive "Atlas of Axial Transverse P 
Tomography” obtained all its data on Toshiba | 
equipment. And we match the breadth of our 
line with added engineering know-how and 
dependability, in every single piece of 
equipment. 

Toshiba products are distributed in the 
United States by the Profexray Division of 
Litton Industries. Contact your Profexray 
representative soon. His skills were made for 
your needs. 


TOSHIBA INTERNATIONAL CORR. 
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Clinical 
Radiotherapy 
Sources 


Amersham/Searle has a range of sources designed for 
maximum integrity, convenience in handling and safety 
for both operator and patient. 





Cesium-137 for Interstitial and Intracavitary Use. 
Needles and tubes of welded platinum-iridium alloy 
containing Cesium-137 in insoluble form. All activities stated 
in terms of milligrams radium equivalent. 


Clinical Beta Sources. 
Ophthalmic Applicators 
Surface Applicators 
Teletherapy Sources 
Extracorporeal Blood Irradiators 


Please write or call our home office—details of 
specifications and prices will be sent on request. 


OUR SPECIFIC ACTIVITY IS SERVICE. 


2! Amersham/Searle 








AMERSHAM / SEARLE CORPORATION: 
An Activity of G. D. Searle & Co. and the Radiochemical Centre 


2636 S. Clearbrook Drive/Arlington Heights, Illinois 60005 
Telephone: 312-593-6300—Telex: 28-2452 


® TM N V. Philips of Holland 





A 411 pound 


parallelogram yo 
really appreciate 


A parallelogram is unique. Especial 
one weighing in at 411 pounds. 
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When it becomes part and parcel of 
Philips Polytome— then you've rea 
got something: 3,630 pounds of sop 


precision for the most revealing 


SANUS SUSCI 
HOSP 
MTS 


tomographs 


| 7 The parallelogram is so perfect for 
- C tomography we almost suspect Euc 
having worked out the details just fq 


Our Polytome produces tomograph 
with constant enlargement and unif 
film blackening. The parallelogram 
its fixed fulcrum maintains the idea 
geometric relationship between X 
tube and film plane. This, in accord 
with the universally accepted 
Grossmann principle. 


Any other approach would be 
a compromise. 


Use the linear, circular, elliptical or 
startling 1 millimeter cuts of the h 
motion. All the principles 
engineered into the Polytome 


you of outstanding results. 
No matter how you slice it! 


For more information write to. I 
710 Bridgeport Avenue 








The Most Versatile Head Positioner 
iS The Least Difficult to Attach 


For both nuclear scanners and x-ray table units the 
Scholz Head Positioners are not only the most 
versatile and positive but also the easiest to attach. 


The Scholz Head Positioners are simple to operate. 
A single hand wheel opens and closes the padded 
jaws in unison. The jaws can be rotated through 
360 and will index parallel to your camera face or 
table top. 

X-Ray Table Unit: 

All features are the same on both units. The Head 
Positioner for use with x-ray tables is easily at- 
tached with powerful vacuum cups. 


Nuclear Camera Unit: 

The Scholz Nuclear Camera Head Positioner is 
easily attached to either the Nuclear-Chicago or 
the Picker Cameras. It is designed to attach by two 
bolts and offers the full versatility of the 

Standard Head Positioner. 


For more information write: 


® Frank Scholz X-Ray Corp. 


454 Hillside Ave., Needharn Heights, Mass. 02194 
{617} 444.7900 











A PROMISE FROM THE X-RAY DIVISION OF 
HANLEY MEDICAL EQUIPMENT COMPANY 


if you wil write for our brochure on X-ray cabinets, 
we feel reasonably sure you will purchase. 

LOW PRICE & TOP QUALITY iS THE REASON. 
AMERICA S LARGEST DISTRIBUTOR OF X-RAY CABINETS, 


HANLEY MEDICAL EQUIPMENT CO. 
5614 South Grand K-tay Division $t, Louis, Mo. 63111 


FOR SALE 
Picker Magnascanner, very good condition, 
$3000. H. T. Willis, Box 15092, Oklahoma City, 
Oklahoma 73115. Phone 405-677-7311. No 
collect calls. 





in reply to advertisers please mention 
that you saw their advertisement in 


THE AMERICAN JOURNAL OF 
ROENTGENOLOGY, 
RADIUM THERAPY 

AND NUCLEAR MEDICINE 


* * * 


CHARLES C THOMAS PUBLISHER 
Springfield - Ilinois 





Bind You 
Journal Issues 
Into Valuable 

Vigilant Volumes 


Pertinent information you sometimes desperately need is too often 
in the Journal issue you cannot find. Single copies have a way of 
getting lost, mispiaced or destroyed. It is better for you to let us 
permanently bind each journal into semi-annual or annual volumes 
then your reference source is always complete, organized and 
instantly at your service. We call them “Vigilant Volumes"; they 
so carefully store and provide on instant notice so much know! 
edge of timely value. 





The cost per ‘Vigilant Volume," by official commission from the 
journal publishers is but $5.95 per volume, permanently hard bound 
in washable buckram, gold embossed with period dates, journa! 
name and special insignia—plus your name stamped in gold leaf 
“Vigilant Volumes’ are handsome library additions too, real con. 
versation pieces. These volumes are bound in the authorized colors 


HOW TO ORDER 
Simply ship your journal issues to us via parcel post, together with 
your name, address, AND REMITTANCE, at $5.95 per volume. Within 
45 days after receipt, bound volumes will be shipped to you. Price 
subject to change without notice. Please remit 50g per volume fo: 
return transportation and handling. 


PUBLISHER'S AUTHORIZED 
BINDERY SERVICE, Ltd. 


fAuthorized Binders of All Journals) 
4440 W. Roosevelt Ru. 
Chisago, Hiiinols 60624 
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DEAL EP  uniųyue new concepi 
in customer service-from Low X-Ra 


A service designed to help solve your X-Ray Film, 
Accessory and Supply needs right on the spot! 


What's a DEALEREP? He's a local Low X-Ray Representative who 
makes his regularly scheduled door-to-door calls in an air-condi- 
tioned van! On board is an inventory of Film, Chemistry, and key 
Accessory items that the DEALEREP can deliver right on the spot — 
a service that you ll soon begin to rely on and appreciate. 


Low DEALEREPSs are already on the road in selected areas of the 
country, bringing their technical know-how and convenience to the 
door steps of thousands like yourself. Before long, the DEALEREP 
concept will be nationwide, bringing everyone the personalized ser- 
vice that only Low X-Ray, and your DEALEREP, can provide. Watch 
for the DEALEREP in your area, soon! 


LOU 


X-RAY 





A Division of IPCO Hospital Supply Corporation 
Low X-Ray, 400 Columbus Avenue, Valhalla, N.Y. 10595 (914)769-5900 
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X-RAY CORPORATION 


soap-and-water. 


Removing stains (especially barium) from most X-Ray aprons 
is a problem. 


But not with Mavig. All it takes is a little soap-and-water, a 
quick rinse, and your apron comes out looking like new. 
Without even a trace of stain. 


Of course, you're interested in more than washability, you're 
interested in protection and comfort. And Mavig delivers. 
For added protection, Mavig uses multi-layered, lead im- 
pregnated rubber. And they use it in places that other apron- 
makers don't. Like over the shoulders. And around the back. 


For comfort, there's a more even weight distribution, a better 
"feel" and just plain better tailoring. It adds up to increased 
comfort, much greater freedom of movement. 


Mavig aprons come in 4 fashion colors, and three models 
(including one for the ladies). Closures are at your option: 
Snaps, strings, or velcro. 


Ask your local representative for our brochure. Or contact us 
directly. Keuffel & Esser X-Ray, Inc., 750 Huyler Street, 
Teterboro, New Jersey 07608. 


KEUFFEL & ESSER X-RAY, INC. 
X-Ray Film and Instrumentation 
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Exclusive Distributors 
Western Hemisphere 
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Remote controled general radiodiagnostic 
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LE? E^ AL Via Monte Albenza, 9 - 20052 MONZA (Italy) - Tel. 740541 - Telex 33.191 - Telegr. Raygen- Monza 


Here are four ways to handle your 
in-vitro and in-vivo testing requirements. 


IN-VITRO 


LOGIC™ scintillation 
well counter 


LOGIC" is a simplified in- 
tegrated spectrometer and 
well counter that's easy to 
operate. Most important is 
the LOGICTM unique service 
commitment. When pro- 
blems arise, a unique service 
program goes into action and 
your unit is back in operation 
fast. Every LOGIC is 
built with solid state and in- 
tegrated circuitry to give 
greater reliability and less 
downtime. 


The LOGICTM symptom de- 
scribing manual allows you to 
pinpoint most service prob- 
lems in minutes. A call to our 
technical representative con- 
firms or corrects your diag- 
nosis immediately. The cor- 


LKB/Wallac 
automatic gamma 
sample changer 


The LK B- Wallac 80000 auto- 
matic sample changer handles 
a large capacity of samples to 
free your skilled staff for 
other duties. It allows long 
uninterrupted automatic runs 
with either uniform or inter- 
mixed samples. 


The sample conveyer oper- 
ates as an endless belt giving 
you fast, safe and secure 
pneumatic handling of sam- 
ples. There are two methods 
for positive sample identifica- 
tion before measurement, its 
position on the conveyer belt, 
and a binary coded cap. And, 
samples are changed in only 
10 short seconds. Data read- 





rect plug-in circuit board or a 
replacement LOGIC™ is air 
shipped to you the same day. 
You're back in operation 
within 24 hours. In short, if 
you have trouble with a 
LOGIC™, we'll repair or re- 
place it with a service loaner 
in 24 hours or less. 





out is supplied in printed 
form or on punched tape. The 
Wallac automatic sample 
changers simple foolproof 
controls allow you to handle 
your needs efficiently and 
accurately. 


IN-VIVO 


GRAPHIC™ 
Rectilinear scanner 


GRAPHIC™ operation is 
simple. The control panel is 
designed for a logical left to 
right set-up procedure. Start 
at the left with Power On and 
work your way in a logical 
sequence to the right of the 
panel to Scan On. GRAPH- 
IC™ two-position film 
cassette allows you to scan 


pi 


LOGIC™ 
with uptake module 


By simply adding a medical 
stand and probe with colli- 
mator to either of two 
LOGIC™ models, the 111 or 
121, you’re ready for thyroid 
uptake studies. The LOG- 
IC™ modular concept pro- 
vides add-on capabilities for 
you. Buy what you need when 
you need it. And, you still get 
the unique service commit- 
ment provided only by LOG- 
IC™ . when problems 
arise, we'll repair or replace 
your instrument with a serv- 
ice loaner in 24 hours or less. 


ABBOTT LABORATORIES 
Radio-Pharmaceutical Products Division 
North Chicago, Illinois 60064 

Health Care Worldwide 

World's Leading Supplier 

of Radio-Pharmaceuticals 


Representative for Europe: Labor-Service GmbH, Abt 
Radiopharmazeutika, 6236 Eschborn/Ts, Germany, Postfach 1245 


14" x 17" in either direction, 
across the chest or lengthwise 
along the body. GRAPH- 
IC™ will accomodate a 
variety of large scan field re- 
quirements with uniform 
ease. And, GRAPHIC™ is 
built to last requiring a mini- 
mum of service attention. It’s 
so rugged that we warranty it 
for mobile operation. You 
have to be tough to work 
under these conditions. 








And, these instruments come 
from a full-line supplier who 
assures you of a continuing 
service commitment to train 
and assist your personnel in 
all their needs. It's our privi- 
lege to keep your Abbott in- 
struments operational. 





One click. 


Four perfect x-rays. 
25€, 
That’ revolutionary. 


You give us two 115V outlets and a supply of distilled water. 

We'll give you the new Profexray 2000P Micro-Radiology System. 

You get perfectly-copied, projectable transparencies, mounted right 
hy into a standard computer card, just as you see here — one, two, or four 
14" x 17" films per card. The system also duplicates 35mm to 35mm or 
enlarges 35mm back to 14” x 17”. 


| ZT Under the Profexray "'click-plan"', we'll furnish you the camera, chemistry 

: ^O, camera cards (including film), all maintenance, service, and parts —1 

just 25€ per “click”. If you decide to purchase the equipment la 
we'll even rebate a hefty chunk of that. 








En, hy, Naturally, the 2000P processor camera is available 
// / for outright purchase, rental or lease, too. 
Ju, r / So you can reclaim hundreds of square feet of 
Aj y / valuable space. You can benefit from teaching-slide 


simplicity, economical duplication and distribution, 
fast retrieval, accurate random-access filing. All 
with absolutely no loss of usable information 
in the process. 
It'S another part of the Litton technology 


revolution, designed to overthrow an old 
order of doing things, and make your 


"c. department super-efficient. 
wu h, Your local Profexray office is waiting to show 
Mey, you the 2000P, and to put you in touch with 
several prestigious institutions now using the 
\ system. You've got to see this one. 


You'll think it's a snap. 


[H PROFEXRAY 


Litton Des Plaines. Illinois 60018 


Litton technology: The 2nd American Revolution. 





INDEX TO ADVERTISERS 


Abbo" Labor S 1 ccc ieneey 2332 (den ad E Ead s hin DER ch RR anther eee baweanaensan liii 
Amersham Sarie Corporal. «say vebeid ape eoa. xovx e eg ad ERR d)UE ARM xlii 
Automatic Seriograph Corporation, The (Div. of Litton Industries) ................... xxx 
CGR Medical Corporati sus iv cde ran RSCRER M 3»aXxEReREY GA cQ vx RE ARA KS xxxii, xxxill 
Delta X-Ray Company ...... EEA TETI ale oes etu ara wie diia uod quil ie adr Kat aui pdnS xlvi 
Fasian Kodak Company 124a ebat bt ede bqeR wr a FRRFOCEE wxbPPps xxviii Xxix 
Ehrenreich Photo Ontical Tadustries: Die. «.csgicccccinawvadprevenswineen acs 2h xr ar XXXIX 
Elemna-Scehonander. Ine 124a ka qucsackiy exe RY WA Rada tessa xa ERE ARRA WE Ya RE Xd Rea XXV 
Izd COMMA cerina ne VeatéqEP RE RRTEbee ERE EROS RE RA S apii Kd esr adn XXIV 
General Electric Medical Systems .............: rere XXXV, xxxvi, xxxvii, xxxvili 
Generar Generale Radiologica SM. uociaedvesoped resa. idat 1293796442 aiaeei à xlix, 1, li, lii 
Hanley Medical Exunupmient COnmpaly ssi ccc ar der wr Re exar demo wie edes xlvi 
Mord Hie. $21iass e VEA PREX EVE RE EEA RAEYYAETEEEd RE RE RU RE RR FREE GE Gr RE Sara d viii, 1X 
Rand Teaser Xo. DUE. oossowetkias Vb e Sa eR ATEM Second Cover, xxxiv, xlviii 
Libet Fioriere Company Led ia a Wwn rA 4 x CREER Geh ordo RR RE o Third Cover 
Low eae Corporatio roseira Versa eva r..xIvi 
Nudlear-Chicago Corporal du-exersueceeceeenbergrizka teensy exe ES aw peckk aed vl, vil 
Oria Pharmasceuncal LoPDOPAUDS 24r rr a X e RP D RUE ERU A Rl AO d es Row xxi 
Poko CosoPallOl du paio ie da quos dudar d RW de qutt eb hes d dnd idR E REA RERO RE AA XXXI 
Philips Medical Systems, Inc.—Medical Division ............. 0.20 cce cece eeeeeees xliv, xlv 
Picker CofporallbB. i4 sad X ada de Sa rx wa qx Rr dex mE Each EY EEOPEN Y FE Fourth Cover 
Profexras. TRC: oesexecextddd E RCHERROE CRY ERA AXSAUR POS ERA xxii, xxiii, xl, xli, liv, lv 
Pie Peete CRON a ai ao dde dd Rr d OR RR C ode ej S nio a Rd V 
Poss A kay CorpOtd DO e na aad a CF eb dpa Eu Eae AC GR OE aL A did x Ra acid oh dO nese ds i 
Scholz e DU. anaa a r ed A qu etes f SA xlvi 
Siemens Corporation) 4..i2xecko ciao dass A N i xiii, xiv, xv, xvi, xvii, xviii, XIX, XX 
Sunib E. NW DoD. I euostesxdeXite Sono dee ne ES httibp3s MIA Rr benereden pit x. 3b xi 
Toshiba International Corporation ucsseuasesuv kk eee X V RAE E oRTRRCE Fu Rae ain xlii 
Varian Associates (Radiation Division) 5.2... coeoa eos rh e hor pnr kx n xxvi, xxvii 
o 


We try to present an accurate index. Occasionally this may not 
be possible because of a last-minute change or an omission. 





€ 


satan 
2: 


ES 
RS 
is 


puede 


ed 
m 


zu 
e 
2» 
: 


H 


AEA 
a 
= 


on 
Mese 
us 


ix 
: 
D 


3 ae 
Ciena 
poc : 
SA ead URDU) 
z à QUU TUENDUM 
x $ Sewer DUE 
Ue 
ADAE SOR 


DE 
eu SE 


D o 
VADE P 
RU Une dm js UO 


y Sie aa SDAN 
2 p m 
ps 


E 
S 


NG 
: 


B 
F 


D 
oe 
po 


[o 
j Xe 
a US 


mer! 


QS 
QUY 
EATER 


XS 


cu 
SOVNET 
2 VES 
Tee eee 
ste CHAS 
2m UE 
iom 


S 
i 
a IUE 
ie d 3 3 E 
ue DEC A ae , 0 
m 


e RS E age d 
ps 2 Ses gear USD DNA 











S) 


2 


um 


NL 


N 
a pus 
VERE 





Aa LACUNA Si uate ENS SOROA SANE NR SEU x: s x : GERA URNA ENE See NE : 
Why? Because the central ray is always centered to the film, regardless of Buck 

or tube angle. Combine this centering facility with rigid construction and the 
result is dependable, accurate alignment for excellent film detail. O Additionally, 
patient can be comfortably seated and radiographs completed in a fraction of the 
time usually required when patient must be positioned on a table or bucky stand. C] 


it's versatile too! Use it for chests, extremeties, upright gall bladder, etc., and 
erect or recumbent Tomography with body section attachment, 


———Á— M—— P PRE RN 


For more detailed information, call your X-ray equipment supplier or write direct. 


-UIEBELFLARSHEIM 


i SYBRON CORPORATION 
111 East Amity Road, Cincinnati, Ohio 45215 U.S.A. 
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Clinical 
Radiotherapy 
Sources 


Amersham /Searle has a range of sources designed for 
maximum integrity, convenience in handling and safety 
for both operator and patient. 















Cesium-137 for Interstitial and Intracavitary Use. 
Needles and tubes of welded platinum-iridium alloy 
containing Cesium-137 in insoluble form. All activities stated 
in terms of milligrams radium equivalent. 


Clinical Beta Sources. 
Ophthalmic Applicators 
Surface Applicators 
Teletherapy Sources 
Extracorporeal Blood Irradiators 


Please write or call our home office—details of 
specifications and prices will be sent on request. 





2 Amersham/Searle 


OUR SPECIFIC ACTIVITY IS SERVICE. 
AMERSHAM / SEARLE CORPORATION 
An Activity of G. D. Searle & Co. and the aar E EEN Centre 
2636 S. Clearbrook Drive/Arlington Heights, Illinois 60005 
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nly 9915" Wide, 93 9/16" High, 28 9/16" Deep, 
5" Wide Formica shelf. 
00 Film capacity, 50—6 bank panels. 


uilt and designed same as the MV200A 200 film 
& S Motorized Viewer with new modular construc- 
on for easy delivery in sections and quick installation. 






Now the Jumbo 6 over 6 300 Film Motorized 
Viewer, the only viewer made to read 12 — 
14 x 17" films or 84" wide panels of smaller 
film sizes. Individual control of light (bright, 
normal or off) for each of the 12 films. 50-6 
Bank wide plexiglas viewing panels. 


Fast action—60 Second maximum access time 
to any film. The 50 button—M V200C Selector 
is available for automatic ease retrieval. 


agree it is the best and now the MV300A 
offers still greater value; easier reading, larger 
capacity, faster action, minimum floor space 





MANUFACTURED BY: 
S. & S. X-RAY PRODUCTS INC. 


87-93 JAY STREET, BROOKLYN, N.Y. 11201 
Telephone: 212-852-6900 








ONE OF THE MANY S. & S. ACCESSORIES SOLD BY YOUR LOCAL X-RAY DEI 


MV300A 300 Film Viewer $10695.0t 
MV200A 200 Film Viewer 8160.0t 
MV200C Selector wer a 1495.0 
FOB Brooklyn, N.Y. .- | 
Brochures, Dimensions & Users List on request 
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À certain number of illustrations will be supplied free of cost; but special arrangements must be made with 
the Editor and Publisher for excess illustrations and elaborate tables. 

l'ifty offprints are furnished withour charge to authors. Additional offprints (up to 200) and reprints (un- 
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Manuscripts should be typewritten, with double spacing, and good margins (not on thin paper) and the 
original as well as a copy, each with a complete set of illustrations and tables, should be sent to the Editor. 
The author should also keep a copy, as the original is not returned. The name of the author should appear 
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lists, footnotes, etc. The use of abbreviations should be avoided in the text. 
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leansing — 

without enemas, suppositories, or overhydration. 

ood-to-excellent visualization is usually obtained 

-with a single, simple dose.* No residual oil droplets 

_ {as is often the case with castor oil) obscure the picture. 

Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 


are appreciated by the patient at home, by 


the nursing staff at the hospital. 
*References available on request. 


e step -One dose One bottle 


| | | 
standardized extract of senna fruit 


prep the bowel for radiography 


Gray Pharmaceutical Co., 
The Purdue Frederick Cc 
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re in the business of saving lives. Hundreds at a tim 
or one at a time. 


Some of our x-ray tubes proof landing-gear supports of 747 aircraft. 


Others resolve a single, obscure diagnostic detail. Eureka manufactures 
more kinds of x-ray tubes than anyone else. And every one of them 
delivers extraordinary results. You should know about Eureka. 


EUREKA X-RAY TUBE CORPORATION 
Litton Chicago, Illinois 60641 








Yes... yout 


a candidate 
or Heart Attack 


You can reduce your risk by 

* Notsmoking cigarettes, 

e Eating foods low in animal fats and cholesterol, 
e Reducing if overweight, 

e Exercising regularly, moderately, 

e Controlling high blood pressure, 

e Seeing your doctor regularly, 


and by supporting your Heart Association's pro- 
grams of research, education and community 
Service. 


Contributed by the Publisher 
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If the Clinac is so great, 
why does it take 35 people 
to help you use it? 


We want to be sure every Clinac 
iser gets out of our equipment 
ill the radiotherapy capability 
ve build into it. That’s plenty. 
he versatility, performance 
ind reliability engineered into 
he Clinac is a matter of record. 


»o Once we had mastered the 
echnical problem, we gave the 
1uman element our attention. 
We set up a specialized cus- 
omer assistance force which 
oday includes 35 professionals 
Jevoted to staff training, tech- 
ical field assistance and inter- 
'hange of new data and tech- 
ques. 

it all starts when your technol- 
gist, your maintenance engi- 
veer and perhaps you yourself 
attend a one-week seminar in 
Palo Alto on operation and 
naintenance of the Clinac. 
Jsing professionally written, 
Illustrated manuals, Varian 
echnicians guide your staff 
hrough the theory behind the 
-linac, the working compo- 
vents and preventive mainte- 
ance techniques. Your people 
'eturn trained to put your 
-linac into operation and per- 
orm normal routine mainte- 
ance. 

After your Clinac goes in serv- 
ce, periodic calls and on-site 
/isits are made to verify its con- 
inuing high level performance. 





These contacts may lead to 
service tips, retrofit of a latest 
innovation, sharing of informa- 
tion about new data available 
or new accessories under devel- 
opment. If a knotty service 
problem develops, a close-by 
Varian field technician is avail- 
able on 24 hour call. 


In addition, you will be invited 
to attend and participate in 
periodic Varian Users’ Meet- 
ings. These meetings, which 
have been attended by as many 
as 125 therapists and physicists, 
are a forum for exchange of 
new data and techniques on 
the Clinacs. 

At the last meeting, held at 
Geisinger Medical Center, the 
complete sets of isodose curves, 
as developed and checked by 
several leading institutions, 
were intercompared, and the 
uniformity of machines veri- 
fied. User developed tables of 
tissue-air ratios and scatter-air 


ratine wara dictrihitad Tha rica 


of special accessories was di 
cussed, and techniques of usin 
the Clinac in unusual therar 
situations were presented. | 
addition to the formal present: 
tions, you will often learn us 
ful tips on technique from info 
mal discussions with other use 
and with Varian engineers. 
Think about it. Isn't this th 
type of on-going support yo 
want for the linear accelerate 
you buy. Call or write for a 
the details. 

Varian Radiation Divisior 
611 Hansen Way, Palo Alt 
California, (415) 493-400( 
Springfield, New Jersey, (201 
376-6632; Detroit (Plymouth 
Michigan, (313) 455-157( 
Chicago ( Park Ridge ), Illinoi 
(312) 825-6232; Atlant: 
Georgia, (404) 761-3109. ] 
Europe: Steinhauserstrass: 
6300 Zug, Switzerland; Russe 
House, Molesey Road, Waltor 
on-Thames, Surrey, Englanc 
In South America: Alamed 
Lorena, 1834 ZC 5 Cerqueir 
Cesar, Sao Paulo—SP— Brazil. 
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. Litton technology: _ 


The revolutionary Profexray Lab-2 Ciné 
System is an integrated cath lab that 
doesn’t require a separate control. 


Every institution with a heavy patient load 
for heart-cath work could use a back-up 
lab. And a lot of smaller institutions would 
like to add ciné-angiography to their capa- 
bilities for a realistic investment. We've just 
answered these two needs. 


Introducing the Lab-2 Ciné room. 


A complete, self-contained system that 
doesn’t need a complex, high-powered gen- 
erator. Everything you do need—in controls, 
instrumentation and power- is right there in 
the Lab-2— built around the finest ciné sys- 
tem in the world. It's streamlined for mainte- 
nance and service. It's systems-engineered 
and pre-tested before installation. We're so 
s certain of its unmatched reliability that 
-Lab-2 is backed by a full two-year warranty.” 


It's another part of the Profexray radiology 
? revolution: equipment and concepts to com- 
— pletely overthrow an old order of doing things, 
~ and give you new standards of efficiency. 


— Get in touch with your Profexray represent- 
ative for the details on the Lab-2 Ciné Sys- 
tem. You'll find him a powerful ally. 


[H prorexray 


Litton Des Plaines. Illinois 60018 
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Here's the best way to organize RAD 


your spot films for display and 


filing — with Radx spot film P.O. Box 19164, Houston, Texas 77024 


holders. They're available in į "9^4 samples and prices of: sony 
i : [] 90 
70, 90 and 105mm sizes, perfectly o hes ei 
transparent and easy to handle. " 
So forget fingerprints and | '^"* 
misfiling and spot film confusion. | institution 


Get Radx spot film holders by the 
carton or case. Send the coupon 
for prices and samples, or phone 

(713) 468-9628. 


Street Address or P.O. Box 


City State 


is effective use of power. 
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The revolutionary Profexray Lab-2 Ciné 
System is an integrated cath lab that 
doesn't require a separate control. 


Every institution with a heavy patient load 
for heart-cath work could use a back-up 
lab. And a lot of smaller institutions would 
like to add ciné-angiography to their capa- 
bilities for a realistic investment. We've just 
answered these two needs. 


Introducing the Lab-2 Ciné room. 


A complete, self-contained system that 
doesn't need a complex, high-powered gen- 
erator. Everything you do need-— in controls, 
instrumentation and power- is right there in 
the Lab-2— built around the finest ciné sys- 
tem in the world. It's streamlined for mainte- 
nance and service. It's systems-engineered 
and pre-tested before installation. We're so 


"certain of its unmatched reliability that 
Lab-2 is backed by a full two-year warranty.* 
“It’s another part of the Profexray radiology 
revolution: equipment and concepts to com- 
| pletely overthrow an old order of doing things, 
~ and give you new standards of efficiency. 


- Get in touch with your Profexray represent- 


ative for the details on the Lab-2 Ciné Sys- 
tem. You'll find him a powerful ally. 


[H PROFEXRAY 


Litton Des Plaines. Illinois 60018 


Litton technology: 


» The 2nd American Revolu 
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‘The two-year warranty applies to all Dl X-ray 


tubes and image intensifiers are subject to manufacturers' warranties. 
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Here’s the best way to organize 
your spot films for display and 
filing —with Radx spot film 
holders. They're available in 

70, 90 and 105mm sizes, perfectly 
transparent and easy to handle. 
So forget fingerprints and 
misfiling and spot film confusion. 
Get Radx spot film holders by the 
carton or case. Send the coupon 
for prices and samples, or phone 
(713) 468-9628. 


= a RR B 

P.O. Box 19164, Houston, Texas 77024 

Send samples and prices of: O 70mm 
O 90mm 
O 105 mm 

Name 

Institution 

Street Address or P.O. Box 

City — |  Á State 

Zip 


your 
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We call this our Auto Alternator but it is 
really a time machine. Though it exists in 
three dimensions, it does some very interest- 
ing things with the fourth dimension: time. 


The most amazing thing it does to time is 
save it. 
A lot of it! 
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This is the magazine 
trolley. — 

It is easily loaded with 
films and wheeled into 
the viewing room where it 
slides quickly into place 
in the Auto Alternator. 
Over a hundred films are 
ready to be read without 
waiting for one-at-a-time 
loading and unloading. | 
Just one spare magazine 
will provide this fast 
changeover. 











This is the viewing screer 
of the Auto Alternator. It 
illuminates eight 14 x 17 
films in as little as 7 seconc 
after you call for them. 
These are selected from ove 
a hundred stored in a 
magazine. The screen is 
divided into eight section: 
—each with its own light 
bank—and only the section 
behind the radiographs 


need be illuminated. Of 


course, the lighted section 
automatically dim while 
frames are changing. 

























HEC IRIS 1 X Rio SR Eee BE 
; ARES Cees GY A AY ay A EE / 


7 8 9 10 11 12 13 + 
EES Se gure SEI E a e EE EE aa 
18 ©6 616 OO &~ 

aes Aer 


This is the switchbox. 

It has buttons to move the films and 
switches to control the lights. Pushing any 
button returns a pair of frames to the 
magazine and brings up another pair with 
eight new films to view. 

All this in just seconds! 















A strange thing happens to your 
clock when you use an Auto. 
Alternator. There seem to be about 
twenty minutes more in every 
hour. Which means more films can 
be read every hour. All because 
films don't have to be removed 
from envelopes, or put up, or 
taken down or replaced into 
envelopes by the radiologist. 





Write for more information. 


DHIIIDQG' PHILIPS MEDICAL SYSTEMS, INC. 


A NORTH AMERICAN PHII IPS COMPANY 


THERMOGRAPHY is recognized fo | 
detection of breast cancen^, — 


THERMOGRAPHY T" ortant in hs, diag, 
of orthopedic problems, vascular dis 
inflammatory conditions and other dj 


AGA THERMOVISION" is used in more 
around the world than the next two 
thermographic systems combined. 





please turn the page 


This new 12-page brochure gives 
you detailed information on AGA THERMOVISION® 
and Medical THERMOGRAPHY. 
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Please request your copy of the 
brochure on this coupon. 


If you prefer, call (201)866-3344 
and we will arrange a personal 
discussion or AGA THERMOVISION 
demonstration. 


AGA Corporation, 550 County Avenue, Secaucus, N.J. 07094 
O Please send me the AGA Thermovision brochure. 


O Please phone me. 


affiliation 


address 
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LEA & FEBIGER BOOKS 
FOR RADIOLOGISTS 


Echocardiography 


By HARVEY FEIGENBAUM, M.D., Indiana University—Purdue University at Indianapolis School of 
Medicine, Indianapolis. xiii plus 239 pages, 7^ x 10%. 193 illustrations. New. /972, $11.00. 
(ISBN: 0-8121-0406-4). 


Describes the current state of echocardiography and how it can be useful. 
An Introduction to the Physics 
of Diagnostic Radiology 


By EDWARD E. CHRISTENSEN, M.D.; THOMAS 5. CURRY, HI, M.D. and JAMES NUNNALLY., 
M.A.. all of the University of Texas Southwestern Medical School at Dallas. ix plus 252 pages, 7" x 10". 
208 illustrations. /972. $14.50. (ISBN: 0-8121-0370-X). 


A^ clear and easy to understand presentation of the physical principles of diagnostic radiology. 


Medical Radiation Biology 


vet 


A clear and concise discussion of fundamental aspects of radiation biology as applied to medical practice. 


Metabolic, Degenerative and Inflammatory 
Diseases of Bones & Joints— Jaffe 
xi plus 1101 pages. 7" x 10". 1066 illustrations on 285 figures. New. 1972. $35.00. (ISBN: 0-8121-0129-4). 
Plain Film Interpretation in Congenital 
Heart Disease—Swischuk 
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Clinical Nuclear Medicine—Maynard 


xiii plus 280 pages. 353 illustrations on 194 figures. 7969. $12.50. (ISBN. 0-8121-0167-7 ). 
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X-Ray Superb: Westinghouse 1968 Delray Radiographic and 
Fluoroscopic X-Ray apparatus. 500 M.A. at 125 KVP, 300 M.A. 
at 150 KVP complete with imoge intensifier and 16MM Cinne 
camera. Ceiling mounted tube stand, power driven 90 degree 
Trendelenberg tilt toble, 14 x 17 bucky and collimator, Excellent 
plus condition—16MM Cinne automatic processor. For pictures 
and further information contact, Adele Zieman, 20505 Lauder, 
Detroit, Michigan. Phone 313-342-5484. 
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INTRODUCTION OF THE CALDWELL LECTURER, 1972 


By LEO G. 


RIGLER, M.D. 


LOS ANGELES, CALIFORNIA 


I am most grateful to President Dunbar for 
his kind words, but especially for the oppor- 
tunity he has given me to introduce a former 
student, associate, colleague, and a dear 
friend, whose career has given me such pride 
and joy. 

As I have left behind me the Biblical three 
score and ten, I have begun to add up the 
ledger, the debits and credits of a long life, to 
compute the legacy I would hope to leave De. 
hind; Dr. Alexander Margulis is one of those 
very special legacies. As the Caldwell Lecturer 
at this meeting, he exemplifies to a superlative 
degree the t virtues Sor a E e Mio we d 
he ot ee many adi ersities by pos of 1n- 
dustry, depth of character, complete dedica- 
tion, and a superior intelligence to become one 
of the most distinguished of America’s radtol- 
ogists. 

The wave of antthumanity, the holocaust 
which swept Europe in the 19305 and 1940s 
ye this century, P» uu unex n i dl ne fits 
their oppr ens many of a o no died 
scientists found their way to our shores to 
enrich our treasury of learning, Alexander 
Margulis came of a distinguished family in 
Yugoslavia—his father an eminent. physi- 
cian. Destined for medicine, he began his 


studies in Belgrade before the outbreak of the 
war, but then came the years which were hor- 
rable nightmares of fighting and oppression 

in Y o i. Despite enormous difficulties, 

he finally made his way to the United States 
and in characteristically determined fashion 
began medical school all over again- if he 
were to be an American he would do every- 

thing possible to be a complete American, 
with a good American education. After grad- 
uation from Harvard University with MANY 
honors he took his radiology residency at the 

University of Michigan under Fred F. 

Hodges, where he at once established him self 
as a resident of unusual quality. Fortunately 
for us, he came to Minnesota just at the end 
of his RM y, to nurture and eniarge upon 
his excellent background, making in a very 
short time a remarkable record. Never before 
had I seen anyone with such indefatigable 
energy, Such initiative, such a profusion of 
new ideas and, in addition, such a coopera- 
tive, gracious personality. He collaborated so 
successfully with our colleagues that he came 
to be known as “the galloping ghost," carrying 
on his clinical assignments, while simul- 
taneously doing a series of investigations with 
surgeons, internists, pediatricians and, of 
cour a with id radiologists. 1 n the short 
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tion of a book and some 21 papers, many of 
which broke new ground in roentgen diag- 
nosis. 

I take pride and satisfaction in the knowl- 
edge that I had some part in bringing him to 
the University of California San Francisco, 
where he has contributed so much to the medi- 
cal school, to radiology, and to medicine, 
while achieving the distinction of his present 
position as Chairman of the Department of 
Radiology, and as wise counsellor to the Uni- 
versity. He has developed a distinguished 
department, for he is one of those people who 

“violates natural law by being both the en- 
zyme and the substrate in a working unit.” 
With infinite patience he can criticize without 


offending. Beloved by his students:and associ-' 


ates he exemplifies those qualities which make 
the true physician: “the art of caring about 
the patient, the art of transmitting his knowl- 
edge to his students, the art of making admir- 
ing friends of his colleagues." 

Dr. Margulis has contributed extensively 
to the radiological literature and thereby has 
come to be an authority in the field of gastro- 
intestinal diagnosis. His treatise with Bur- 
henne is the definitive book on the radiology 


Leo G. 
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of the gastrointestinal tract. In addition, he 
has become one of the statesmen of radiology, 
Chairman of the Association of University 
Radiologists, Chairman of the Society of 
Chairmen of Radiology Departments, and he 
has been honored on numerous other occasions 
which I need not relate here. I will say that in 
1970 he became one of the two living Ameri- 
cans who are Honorary Fellows of the British 
Faculty of Radiologists. Indeed his relations 
with our colleagues abroad has brought honor 
and distinction to our own radiological 
community. 

You may recall that when Alexander the 
Great asked Diogenes if he could help in any 
way, the answer was: “Only stand out of my 
-Our own Alexander has learned to 
stand out of the light of his gifted students and 
colleagues; so that they in turn may become 
leaders of radiology in the United States. 

Amongst the many distinguished Caldwell 
lecturers of the past, I am certain that Eugene 
Caldwell would appreciate none more than 
Dr. Alexander Margulis, who will address us 
on “The Lessons of Radiobiology for Diag- 
nostic Radiology.” 
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THE LESSONS OF RADIOBIOLOGY FOR 
DIAGNOSTIC RADIOLOGY* 


CALDWELL LECTURE, 1972 
By ALEXANDER R. MARGULIS, M.D. 


SAN FRANCISCO, CALIFORNIA 


I^ this era of great consciousness about 
ecologic matters and environmental 
hazards, it is not surprising that a great 
deal of attention is being paid to the effects 
of diagnostic radiology on human popula- 
tions. That radiation can be damaging is 
not a new discovery and radiation protec- 
tion is not a fad. Effects of diagnostic radia- 
tion on patients, on their offspring, and on 
radiologists have been studied since 1896. 

While diagnostic roentgenology has un- 
doubtedly been tremendously valuable in 
the progress of medicine in this century, it 
is important for diagnostic roentgenologists 
to be aware of the potential damage that 
their usually valuable contribution to the 
welfare of the patient is capable of inflict- 
ing. To understand the problem, to arrive 
at useful and rational recommendations 
and solutions, it is necessary to examine the 
accumulated evidence about the damage as 
well as the benefits of diagnostic radiation. 
It is important to do so without joining a 
parade of hysterical concern that has al- 
most religious overtones and dismantles 
useful structures because they are not 
without risk. 

Before presenting the evidence about 
damage from radiation in the diagnostic 
range and some evaluation of the good 
emanating from our specialty, I should 
present my credentials for discussing this 
subject. 

First, I am not known to be an expert in 
the fields of radiobiology and radiation 
protection, which means that I have no 
previous stands to defend, and I hope you 
will believe that I have no previous preju- 
dices. My second point of eligibihty for 


talking about this subject is that, as a 
gastrointestinal radiologist, I have been 
not only one of the major dispensers of 
diagnostic radiation energy to patients, but 
also, among radiologists, one of the major 
consumers of this energy. 


HISTORICAL REVIEW 


Almost from the moment of Wilhelm 
Conrad Róntgen's discovery of x rays on 
November 8, 1895, the great advantages of 
their application to diagnosis were offset by 
harmful effects. For a long time diagnostic 
radiation was used with abandon and al 
most no protection for the radiologist, the 
auxiliary personnel, or the patient. Almost 
all of the clinical diagnostic roentgenolo- 
gists in this early era suffered some type of 
injury to their hands. Many lost their 
fingers or developed multiple cancers of 
the skin and other organs, and a number 
succumbed to leukemia. Viewing photo- 
graphs of how early fluoroscopy was per- 
formed and how plates were exposed, one 
can readily understand why clinically ob- 
vious damage occurred frequently.!? 

Nearly 1,000 publications and several 
textbooks on x rays appeared within the 
first year after the announcement of Roent- 
gen's discovery.* In some of them diagnos- 
tic radiologists reported on radiation dam- 
age, but they were not aware of the insidi- 
ous delayed damage radiation caused both 
to themselves and to their patients. 

Concerned workers in the field of radia- 
tion protection recommended precaution- 
ary measures to reduce the hazards as early 
as 1916.78 The general public, however, 
did not become aware of the potential 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3-6, 1972. 
From the Department of Radiology and Laboratory of Radiobiology, University of California, San Francisco, California, 
Work performed under the auspices of the U. S. Atomic Energy Commission. 
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TABLE | 


CHANGES IN RADIATION PROTECTION STANDARDS 
FOR THE RADIATION WORKER* 





Recommended 
Ratet Comments 
o.2r/day Recommended as a tolerance ex- 


(or 1 r/wk.)T posure by ICRP in 1934 and 
continued in worldwide use 
until 1950. 

o.x r/day Recommended as a tolerance ex- 
(or o.s r/wk)i posure by NCRP on March 17, 
1934, and continued in use in 
the U.S. until 1949. 

Recommended as a maximum 
permissible dose by NCRP on 
March 7, 1949, and ICRP in 
July 1950; continued in use 
until 1956. 

Recommended as a maximum 
permissible dose by ICRP in 
April 1956 and NCRP on 


January 8, 1957. 


15 rem/yr. 
(0.3 rem/wk.) 


5 rem/yr. 
(0.1 rem/wk.) 





* Courtesy of K. Z. Morgan? and Radiation Research Society. 

T The values are in addition to medical and background ex- 
posure. 

Í Based on a 5 day work week. 


dangers of radiation until after the atomic 
bombing of Hiroshima and Nagasaki in 
1945 and the subsequent testing of atomic 
fission and fusion bombs in the atmosphere. 
The scientific community began to publi- 
cize its warnings after 1945 in order to in- 
form the public about the general popula- 
tion risk from medical radiation as well as 
the individual risk for patients and their 
offspring. Besides constructive suggestions 
in scholarly journals by experts in radiation 
protection, articles also appeared in the 
Ladies’ Home Fournal,® Reader's. Digest, 
and Consumer Reports. 

Although radiologists have recommended 
radiation protection measures since 1916, 
there has been a great deal of delay in enact- 
ing them. In 1934 the International Com- 
mission on Radiation Protection (ICRP) 
adopted the concept of a tolerance dose and 
recommended that the rate should not 
exceed 0.2 rad/day for radiologists and 
their personnel. The concept of tolerance 
dose has since been replaced by that of 
maximum permissible dose,* in recognition 
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of the fact that there is no tolerance to radi- 
ation, but only an acceptable risk for work- 
ers in the radiation field. The present maxi- 
mum permissible dose for workers is 5 
rem/year to the most critical body organs 
(active bone marrow, gonads, and the total 
body) (Table 1). 

The dose that the population gets from 
medical exposure should be kept to a mini- 
mum. This dose is not insignificant at 
present. A 1968 study pointed to a geneti- 
cally significant dose of ṣo mrad from diag- 
nostic radiology in New York City. 9 A 
similar genetically significant dose was 
estimated for the United States population 
in 1964 and it was suggested that this could 
be reduced to 19 mrad if collimation were 
used to limit beam size to film size in the 
plane of the film.” 

In August 1972 the Bureau of Radio- 
logical Health of the FDA decreed that all 
manufacturers must produce diagnostic 
x-ray equipment capable of restricting the 
beam to the size of the x-ray film used or 
the fluoroscopic receptor. This 1s an impor- 
tant step which will significantly reduce the 
amount of radiation to patients and radiol- 
ogists. The equipment will also have to 
incorporate features that will make it pos- 
sible for the operator to obtain a desired 
image quality at given machine settings for 
voltage, current, and time more consis- 
tently than he can at present. 

Let us now examine some of the reasons 
for this concern about seemingly very low 
doses of radiation. 


SOMATIC EFFECTS OF TOTAL 
BODY IRRADIATION 


A large fund of data exists on the somatic 
effects of ionizing radiations. They are 
derived from a huge body of experimental 
work in animals, as well as from human 
data. Among the latter, material emanat- 
ing from studies of the Atomic Bomb 
Casualty Commission is the most extensive 
and informative. Many epidemiologic stud- 
ies are also available, assessing the effects 
on both patients-and operators subjected 
to this radiant energy. 
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Somatic effects may not be expressed for 
years or even decades after irradiation. 
Thus far, most studies do not exceed 25 
years. The observations have to be based on 
excessive occurrence of diseases in the ir- 
radiated population which also afflict non- 
irradiated human populations. Epidemio- 
logic deductions thus become statistical 
and are difficult to interpret accurately 
since over the decades, many other influ- 
ences come into play, confusing the effects 
of radiation alone. 

A great deal more is known about the 
effects of radiation in large doses and at 
high dose rates than at low-level exposures 
for both animal and human populations. 
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One would expect that experimental data 
obtained under controlled conditions would 
provide clearer answers about effects of low 
dose levels and rates, but unfortunately 
our understanding of the sequelae of doses 
smaller than 50 rem is far from complete. 
In this area of great importance, it is not 
yet clear whether radiation effects are to 
be extrapolated to the lowest dose as a 
linear or curvilinear function. If curvilinear, 
is the curve convex or concave, and is there 
a threshold? 

The curves in Figure 1 illustrate the 
difficulties in interpretation and extrapola- 
tion. The evidence is simply not available 
yet for the effects of doses in the low range. 
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Fic. 1. Radiation dose vs. biologic effect curves. The dose scale of the two sarcoma-incidence curves is marked 
(based on data from Rowland eż a/.). The dose range of the curves for incidence of lymphomas in C-57 
mice (from Kaplan and Brown?) and myeloid leukemia in RF mice (from Upton eż al.) is from o to 600 
rad. The sarcoma curves show the incidence of bone sarcomas from various levels of accumulated dose 
from body burdens of radium. In all curves there is a lack of information at the lowest dose levels. 
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The one-hit chromosome aberration curve 
is linear, the two-hit curve is concave. The 
data on lymphomas fit into a slightly con- 
vex curve.” The curve by Upton and his 
co-workers for the incidence of myeloid 
leukemia in RF mice after radiation is 
linear to about 150 rad, at which point its 
slope decreases to approximately 300 rad 
and then assumes a downward direction.® 
Yet in all these curves of varied shapes the 
take-off from the baseline is missing. The 
method of plotting data can also create 
confusion. The curves indicating incidence 
of bone sarcomas due to various levels of 
accumulated dose from body burdens of 
radium, as obtained by Rowland eż 27.,? are 
either straight or curvilinear, depending on 
whether the dose is plotted on a logarithmic 
or a linear scale. T'he data are the same, but 
the direction of the curve and its intersec- 
tion with the baseline is left to the imagi- 
nation of the interpreter. Although there 
is some evidence that the effect-dose curve 
for low dose rates of x irradiation and 
gamma irradiation may be concave, the 
proof is not beyond question.“ 

For the purposes of safety we must ac- 
cept the risk of erring on the conservative 
side. Hence, most advisory committees 
base their recommendations on the assump- 
tion of a linear hypothesis in order to pro- 
tect the public in an area of potential dan- 
ger where all the data are not yet available. 
When making precise calculations on the 
exact number of deaths caused by diag- 
nostic radiation as some scientists have 
been doing, it 1s important to protect the 
public from alarm and anxiety by pointing 
out that the conclusions are based on as- 
sumptions and are, in effect, as yet un- 
provable.!5-33 

The main somatic effects of radiation are 
production of leukemia, benign and malig- 
nant neoplasms, impaired fertility, cata- 
racts of the lens, and non-specific effects 
such as shortening of life and ageing. 

In the range of diagnostic radiation, only 
consideration of leukemia and neoplasms 
seems to be warranted. The production of 
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other somatic effects appears to require 
considerably higher doses. 


INDUCTION OF LEUKEMIA BY RADIATION 


Upton e£ al. have shown a 30 per cent 
incidence of myeloid leukemia in RF mice 
after irradiation at high dose rates and at 
doses of 200 to 300 rad of total body irradi- 
ation. The induction of leukemias was 
reduced at low dose rates. 

More recently, Gong?? has reported a 
100 per cent incidence of leukemia after 
total body irradiation of Sprague-Dawley 
female rats, which were bled of approxi- 
mately two-thirds of their blood volume a 
month or so later. All the rats exposed to 
total body irradiation doses of between 50 
and 350 rad died of what appeared to be a 
myelogenous leukemia by 16 months after 
bleeding. Gong believes that bleeding 
served as a specific stress to the bone mar- 
row, which had been rendered leukemia- 
prone by x irradiation. From his published 
curves, it is interesting that so rad was 
more effective than 350 rad in producing 
leukemia. Even unbled rats, in a strain 
normally not susceptible to myeloid leu- 
kemia, had a fairly high incidence of this 
disease after irradiation. The curve of inci- 
dence of leukemia starts around 25 rad and 
reaches its maximum about 200 rad, when 
approximately 45 per cent of the unbled, 
irradiated rats developed myelogenous 
leukemia. 

Since patients who receive multiple diag- 
nostic roentgen studies may conceivably 
receive doses of 25 rad to a large area of the 
body and since, conceivably, some of these 
patients might suffer severe hemorrhage 
from an unrelated cause, this work 1s alarm- 
ing and has great potential significance for 
diagnostic radiology. It is for this reason 
that we attempted to duplicate Gong's 
work using larger groups of animals. There 
was, however, at least one obvious differ- 
ence: our animals were caged singly in 
order to avoid infection. In the 6 months 
since the rats were bled, none have con- 
tracted leukemia and their blood and mar- 


Ph iiaa KARR RRR RS a. 


VoL. 117, No. 4 


" 40 

30 
2 
$ 
a 

P 20 
[- 
5 
= 

10 

HN 
0 
NIC 0 200 


row counts have remained normal. One rat 
was sacrificed after appearing ill. Grossly, 
the animal seemed to be suffering from 
leukemia; slides of the bone marrow, pe- 
ripheral blood, and liver, as well as other 
organs, however, showed evidence of an 
overwhelming infection. Even hepatocytes 
showed evidence of damage and active 
proliferation as demonstrated by tritiated 
thymidine uptake. Significantly, perhaps, 
red cells in the peripheral blood showed 
Bartonella organisms. 

Our failure thus far to reproduce Gong’s 
results raises the question of whether his 
criteria for diagnosis of myelogenous leu- 
kemia were rigorous enough to exclude the 
possibility of a primary response to over- 
whelming infection (in effect, a leukemoid 
reaction). 

The most exhaustive and the largest 
studies to date on the effects of radiation 
in the production of leukemia in man are 
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RBE Dose in REM (RBE :. 5) 
Fic. 2. Mortality ratios for leukemia. (Courtesy of S. Jablon and H. Kato," and Radiation Research.) 


those conducted by the Atomic Bomb 
Casualty Commission. The newer dosime- 
try (1-652) takes into consideration the fact 
that the Hiroshima bomb contained a large 
amount of its radiation energy in fast neu- 
trons, while the radiation at Nagasaki was 
predominantly gamma. Neutrons, with 
their high linear energy transfer, are more 
effective in carcinogenesis. Using a relative 
biological effectiveness (RBE) of 5 for neu- 
trons, leukemia curves for the 2 cities are 
rather similar (Fig. 2). Age was a factor in 
the susceptibility of atomic bomb victims 
to radiation. Children under the age of 10 
had the highest risk for developing leu- 
kemia. This risk decreased between the 
ages of 10 and 19, then increased slowly 
after the age of 20, being fairly high in 
people over 50.?! 

'The dose-effect curves are fairly easy to 
interpret on a linear basis from an exposure 
to approximately 100 rem, but the picture 
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at lower doses remains unclear. One must 
realize that the data were derived from 
truly cataclysmic explosions which were 
associated with high dose radiation. In ad- 
dition to the radiation, however, there was 
a blast effect, the heat resulting in burns 
and great disruption of normal supplies of 
food and water to large cities, as well as 
loss of shelter. All of this complicates an 
exact interpretation of data. Nevertheless, 
this is the largest, best documented, and 
best analyzed study of radiation effects on 
human beings to date. 

Interesting data have also been obtained 
on development of leukemia after diag- 
nostic x-ray exposure during intrauterine 
life. Stewart and her associates have pub- 
lished a number of articles since 1956 based 
on a group of children who died of leukemia 
and other children free of cancer who were 
controls. Each mother was interviewed to 
obtain a history of irradiation during preg- 
nancy. An almost two-fold excess of leu- 
kemia over the controls was encountered 
in the children who had had intrauterine 
radiation.***° Using obstetric records in a 
number of maternity hospitals in New 
England for the period 1947-1954, Mac- 
Mahon examined the frequency of diag- 
nostic radiologic examinations of pregnant 
women whose children died of cancer and 
compared this with controls obtained by a 
sample of 1 per cent of other births in the 
same hospital. His results also showed a 
4O per cent increase in the likelihood of 
leukemia in children exposed to radiation 
in utero.? In a prospective study of 20,000 
children exposed to diagnostic radiation 
in utero and 40,000 controls, Diamond and 
Lilienfeld!® found that 6 white children 
developed leukemia, although only 2 such 
cases were expected. No leukemia occurred 
in in-utero-exposed black children. 


INDUCTION OF CANCERS OTHER THAN 
LEUKEMIA BY RADIATION 


The kinds of tumors other than leukemia 
that can be experimentally produced in 
animals are too numerous to list. Almost no 
organ is spared. There is no question that 
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radiation is potentially carcinogenic to 
nearly all tissues under the proper condi- 
tions.? For example, mammary tumors 
have been induced in mice? and rats." 
Thus, the results of a study on Sprague- 
Dawley female rats indicate that the inci- 
dence of mammary tumors induced by 
radiation is linearly related to dose in the 
range from 25 to 400 rad.* 

That total body irradiation can produce 
cancers other than leukemia in man has 
also been reported in several studies by the 
Atomic Bomb Casualty Commission. Their 
data indicate that the latent period for 
cancers other than leukemia is longer than 
the latent period for leukemia (Fig. 3). 
Thus, the leukemia incidence in atomic 
bomb survivors was higher than that of 
other cancers up until 1960; it then started 
to decrease while the incidence of other 
cancers began to rise, increasing signifi- 
cantly between 1965 and 1970.” 

The curves plotting dose against mor- 
tality ratios (the number of deaths ob- 
served compared to expected deaths at 
Japanese national rates) show a relative 
linearity from 200 rem up (an RBE value 
of 5 being assigned to the Hiroshima calcu- 
lations); the curves of Hiroshima and 
Nagasaki survivors are fairly similar. How- 
ever, the curve below 200 rem for the 
Nagasaki survivors 1s well below the Hiro- 
shima curve (Fig. 4). The reason for this 
discrepancy is not yet understood. 

The epidemiologic studies of Stewart and 
her associates and those of MacMahon 
revealed an increased risk of cancers other 
than leukemia among children irradiated 
in utero. Stewart and Kneale came to the 
conclusion that the crude excess cancer risk 
was directly proportional to the number of 
diagnostic x-ray films of the pregnant 
mothers.? MacMahon demonstrated an 
approximately 50 per cent increase of all 
cancers in children exposed to radiation in 
utero." In their prospective study, Dia. 
mond and Lilienfeld showed no excess of 
cancers other than leukemia in either white 
or black children.'?* Although Stewart and 
Kneale showed that many types of cancers 
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Fic. 3. Excess mortality per 10,000 persons per year in 200+ rad dose group by time period. Deaths from 
leukemia and other malignant neoplasms, 1950-1970. (Courtesy of S. Jablon and H. Kato, and Radiation 


Research.) 


were equally induced by intrauterine diag- 
nostic radiation, the likelihood of an in- 
crease in frequency of all cancers by ap- 
proximately 50 per cent has been chal- 
lenged by other investigators. 

The difficulty with all of these epidemio- 
logic studies is that a large number of 
factors can complicate the indications for 
obtaining the radiologic study in the first 
place and it is almost impossible to select 
controls in such a way that they will be 
beyond criticism. Despite these difficulties, 
however, the evidence emerging is that 
total body irradiation, even in very low 
doses, may be carcinogenic. 


DATA ON RADIOLOGISTS 


Data on effects of total body irradiation 
of radiologists should be carefully evaluated 
with reference to when the study was pub- 
lished. One such study published in 1948 
shows a higher incidence of leukemia among 


American radiologists than among any 
other specialists between 1938 and 1942. In 
cancer incidence during this period, how- 
ever, radiologists trailed dermatologists, 
neurologists, and psychiatrists.? A study 
by Shields Warren published in 1945" 
showed that American radiologists have a 
shorter life span than other American phy- 
sicians by about 5 years. Brown and Doll, 
however, showed that there was no differ- 
ence in life span between radiologists and 
non-radiologists in Great Britain. 

A significant excess of deaths from cancer 
did occur among those practicing radiology 
in Britain before 1921, when radiation pro- 
tection standards were first established. 
These excess deaths were due mainly to 
tumors of the skin and pancreas and to 
leukemia. But no excess mortality from 
cancer was found in British radiologists 
who entered their specialties after 1920. 

Comparing members of the Radiological 
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Fic. 4. Mortality ratios for all malignant neoplasms except leukemia. (Courtesy of S. Jablon and H. Kato,” 
and Radiation Research.) 


Society of North America with members of 
the American Academy of Ophthalmology 
and Otolaryngology, Seltser and Sartwell* 
showed an increased incidence of death 
from leukemia among American radiolo- 
gists from 1935 to 1954, but no excess oc- 
curred in the period between 1954 and 
1958. No excess mortality among radiolo- 
gists in the age class 35 to 49 years occurred 
in the period 1945 to 1958, although older 
radiologists practicing in the period 1935 
to 1945 showed a decreased life span of 
close to 5 years compared with ophthalmol- 
ogists. | 

On the basis of evidence available thus 
far, there appears to be no excess danger to 
radiologists and technicians from radiation 
today, provided that they follow the recom- 
mendations of the ICRP in their work, 
keeping the total body exposure to less 
than § rem per year. 


LATE SOMATIC EFFECTS OF PARTIAL 
BODY IRRADIATION 


Effects of partial body irradiation are of 
particular interest to diagnostic radiolo- 
gists, since with proper techniques only 
parts of the patient’s body are exposed. 
But most data in this field too are based on 
doses considerably larger than those used 
in diagnostic radiology. Even so, it appears 
that when part of the skeletal bone marrow 
in RF mice is shielded from radiation, the 
production of both myeloid and lymphatic 
leukemia can be inhibited.* 

In a study of children with tinea capitis 
infections treated for epilation with large 
doses of x radiation, 4 cases of leukemia oc- 
curred among 2,404 treated patients com- 
pared with none among 1,540 controls.! 
Doll and Smith also report increased mor- 
tality from leukemia after radiotherapy for 
ankylosing spondylitis.! The doses admin- 
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istered were considerably higher and the 
fields much larger than the ranges used in 
diagnostic radiology, even with repeated 
examinations. 

Other cancers have also been produced 
experimentally by partial body irradiation. 
It appears, however, that radiation is usu- 
ually carcinogenic only if the organ, such 
as the mammary gland, is in the direct field 
of radiation.’ 

In a study of women with tuberculosis 
treated with artificial pneumothorax and 
frequently checked by fluoroscopy between 
1940 and 1949, 13 out of 271 patients de- 
veloped carcinoma of the breast in com- 
parison with only 1 out of 570 patients in 
the non-fluoroscoped group. The doses 
were considerably in excess of those in 
conventional diagnostic radiology.?8 

A similar increase in cancer of the breast 
was found in the women victims of the 
atomic bomb explosions exposed to doses of 
over 90 rem." It is interesting that extreme 
fractionation of the large dose administered 
to the breasts of fluoroscoped women had 
carcinogenic effects as great as the almost 
instantaneous delivery of radiation from 
the atomic bomb explosion. This indicates 
that at least for carcinoma of the breast 
there 1s no indication of a profound reduc- 
tion in risk with decreased dose rate. 

Increased mortality from carcinoma of 
the lung, as well as from other cancers, was 
reported after radiotherapy for ankylosing 
spondylitis. Another study showed a 
linearity of response for benign thyroid 
neoplasms down to relatively low doses, 
above 20 rad.?° Carcinomas of the thyroid, 
however, have been found only with radia- 
tion doses exceeding 100 rad. 


GENETIC EFFECTS OF RADIATION 


Genetic effects of radiation have raised 
even more of a public outcry in this country 
than somatic effects. This is understand- 
able, particularly in view of the fact that the 
United States leads the rest of the civilized 
world in the level of the genetically signifi- 
cant dose (GSD) to its population. In 1964, 
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the population GSD in the United States 
was 55 mrem/year, although the figure was 
seemingly reduced to a more acceptable 36 
in 1970. 

In 1956 the National Academy of 
Sciences-National Research Council's Com- 
mittee on Biological Effects of Atomic 
Radiation introduced the concept of regula- 
tion of the over-all average dose to the 
population. Its recommendation was that 
the average individual should be exposed 
to less than to rad during his reproductive 
span (an average of 30 years). The com- 
mittee included medical radiation in its 
recommendations and estimated it to be 
approximately half of this 10 rad limit. The 
limit was extrapolated predominantly from 
work on Drosophila and laboratory mice 
and the recommendations were based on 
the following concepts: (1) any dose of 
radiation involving reproductive cells can 
produce mutation; (2) mutations are usu- 
ally harmful; (3) the number of mutations 
occurring is proportional to the dose; (4) 
linear extrapolation from a high dose pro- 
vides a valid estimate of effects of low 
doses; and (5) the effect is independent of 
the rate of irradiation and of spacing be- 
tween exposures. 

It is valid to assume that mutations are 
generally undesirable, although undoubt- 
edly a certain number that have occurred 
over millions of years have been responsible 
for evolution and survival, as well as the 
demise of many species. 

The assumption of complete linear ex- 
trapolation from high dose rate data ap- 
pears to be wrong. From Russell's data on 
mouse spermatogonia and oocytes, 1t seems 
that radiation doses delivered at 0.009 rad 
per minute produced only from one-third 
to one-fourth as many mutations as did the 
same doses delivered at go rad per minute.“ 
The dose rate effect was even more signifi- 
cant in oocytes. 

Mechanisms have been worked out by 
which some radiation damage can be re- 
paired in the cell after irradiation. ^* One 
important mechanism of x-ray damage in- 
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volves breaks in the DNA strands that can 
be repaired enzymatically. During repair 
of damage produced by x rays and by many 
other kinds of damage, incorporation of 
tritiated thymidine can be demonstrated in 
cells that are not in S phase of the cell cycle. 
This unscheduled DNA synthesis, easily 
demonstrable by autoradiography, is pre- 
sumed to reflect a form of DNA repair. It 
has been demonstrated in spermatogonia in 
mice and humans as well as in many other 
cell types.?? 

Premutational repair after irradiation is 
believed by some“ to be responsible for the 
production of fewer mutations when radia- 
tion is given at a lower dose rate or at more 
widely spaced intervals than when the 
same dose is given more rapidly. But there 
Is some controversy as to whether or not 
the mutations studied are changes in base 
sequence of DNA or are merely chromo- 
somal rearrangements.5? 

Ionizing radiation is capable of breaking 
chromosomes, although some of them may 
rejoin, leaving no effect. Others may re- 
attach themselves in various ways, leading 
to abnormalities such as translocation, 
deletion, etc. Dicentric chromosomes are 
an example of this type of disturbance. 

These changes are 2-hit aberrations that 
are subject to intensity or fractionation 
effects because of possible intercurrent 
repair between hits, which therefore de- 
creases the chances for interaction. It must 
be emphasized, however, that most of the 
understanding of the effects of radiation on 
inducing mutations comes from relatively 
high doses in fruit flies and in mice, which 
have been shown to be considerably more 
sensitive than fruit flies.?9.4459 

There are no definitive, precise genetic 
data for humans, even at high doses. The 
precautions recommended by committees 
are based on extrapolation from experimen- 
tal data. On the basis of the data from 
Hiroshima and Nagasaki, it was suggested 
that at so rem a mutation rate effect equal 
to twice the spontaneous rate occurred.” 
With chronic exposure this doubling dose 
could be greater. 





APRIL, 1973 


In summary, it appears that one cannot 
deny that there is a definite risk of radia- 
tion-induced mutations even in the diag- 
nostic range. The exact incidence is ex- 
tremely difficult to calculate for humans. 
The dose of radiation to patients in the 
reproductive age should therefore be kept 
as low as possible. It is an interesting 
thought that even though the risk may be 
acceptable for a particular individual be- 
cause valuable diagnostic information may 
be forthcoming, the price of this risk will 
be paid by the progeny and not by the indi- 
vidual who is obtaining the benefit. Since 
most mutations are recessive and not mani- 
fested in the first generations, this price may 
not be paid for some time. 


RADIATION DOSE AND BENEFITS OF 
DIAGNOSTIC EXAMINATIONS 


Thus far in the discussion it has repeat- 
edly been emphasized that most data on 
radiation carcinogenesis referred to doses 
above the diagnostic range. What is the 
diagnostic range? It must first be pointed 
out that it varies a great deal and depends 
on the skill of the operator, the technique 
used, and particularly whether collimation 
restricting the radiation to the patient is 
employed. 

The order of magnitude of the average 
doses can be understood from tables pub- 
lished by the Atomic Bomb Casualty Com- 
mission. It is important to define the dose 
according to the anatomic area: surface 
dose, gonadal dose, or bone marrow inte- 
gral dose. Table 1 shows some data ob- 
tained from this report. Data from our 
department show that the doses to the 
bone marrow, while not large, are appre- 
ciable (Tables 111 and tv). 

Diagnostic radiation procedures con- 
tinue to increase, both in frequency and 
complexity? (Fig. 5). Widespread use of 
such procedures by the medical community 
despite the knowledge of radiation risks 
attests to the benefits derived from them. 
No precise data as to the amount of benefit 
derived, however, are available. 

A study by Langston and Janower?* 
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TABLE II 


DOSE FROM ROENTGENOGRAPHY AND FLUOROSCOPY, DEPARTMENT OF RADIOLOGY, 
ATOMIC BOMB CASUALTY COMMISSION 





Pone Gonadal D 
Site of Average Film Added s Marrow ec d bus Surface 
Exami- ^ Projection Thickness Size kvp. mas. Filtration  ,. Integral eed) Dose 
nation (cm.) (inch) (mm. Al) (inch) Dose (mrad) 
: : ] Male Female 
(gm.-rad) 
Chest PA 21 14X17 100 5 2.5 72 1.73. 0,02 0.04 9.21 
Lateral 32 14X17 IIO 15 2.5 72 3.29 | 09.03 0.08 37 
Lordotic 23 IIX I4 100 IO 2.5 72 1.6 0.02 0.02 18 
Bucky PA 20 I4X17 100 40 2.5 72 14 0.16 0.32 474 
Bucky Lateral 30 14X17 110 Bo 2.5 72 18 0.16 - 0.43 200 
Abdomen AP 17 14X17 100 20 2.8 40 17.7 . 11.6 (6.59) s1.1 159 
Lateral 27 14X17 120 60 2.5 40 57.2 9.77 61.5 820 
Upper Fluoroscopy 17 go-- 3.0 7.21/ 9.348/ 12.8/  328/ 
gastro- (image) PHT min, min. min. min. 
intes- Spot 17 8X 10 go 3.0 1.35 0.07 2.68 JOI 
tinal AP (survey flm) 17 14X17 100 20 2.5 40 17.7 11.6(6.59) 31.1 159 
series PA 17 14X17 120 20 2.5 40 39.0 7.54 33.1 265 
RAO 45? 22 IIX14 120 30 2.5 40 46.5 3.20 29.6 400 
RAO 60° 26 IIX 14 120 40 2.5 40 34-7 3.65 24.7 413 
Barium AP (survey film) 17 I4X17 120 20 2.5 40 75.5 60.2 132 675 
enema Fluoroscopy 17 go+ 3.0 30/ 11/ 140/ 480/ 
exami- (image) PHT min. min, min, min. 
nation -Spot 17 8X 10 go 3.0 5.90 IIO 
Intra- AP (abdomen, 17 14X17 120 30 2.5 40 75.5 60.2(17.9) 132 675 
venous KUB) 
pyelo- AP (bladder) 20 I4X17 120 30 2.6 40 102 181 IOS 659 
gram Tomogram 17 IIXI4 i20 20 2.5 40 33 12 8o 450 





FFD= focus film distance; PA= posteroanterior; AP= anteroposterior; 


RAO- right anterior oblique; KUB- kidney, ureter, bladder; 
PBT- photo-timed exposure. 


surveying 762 consecutive radiologic ex- 
aminations performed in the emergency 
ward of Massachusetts General Hospital 
showed that 26 per cent of the examinations 
confirmed the presence of significant pa- 
thology. Roentgen examinations requested 


Taste III 


VERTEBRAL MARROW DOSE 
(rad at mid-field) 











Examination High Average Low 
Upper gastrointestinal 3-4 1.6 o. 61 
Barium enema 245 I3 0.47 
Intravenous pyelogram 0.74 — 0.31 O.II 
Aortogram (arch)* 3.0 0.2 0.89 
Aortogram (abdominal)f 41. II. 1.0 





* With selective carotids. 
+ Some with selective renal and hepatic arteriograms and super- 
selective pancreatic studies. 


for medicolegal purposes, such as skull 
examinations, had a very low incidence of 
positives. Of 55 skull examinations in this 
study, only 1 was positive and the patient 
required no treatment other than observa- 
tion. The authors came to the conclusion 
that the figure of 26 per cent incidence of 
over-all radiologic abnormality could be 


Taste IV 
INTEGRATED VERTEBRAL MARROW DOSE 
(gm.-rad) 
Examination Low Average High 


Upper gastrointestinal 99 268 537 
Barium enema 130 284 422 
Aortogram (abdominal)* 176 1,144 3,680 


*Some with selective renal and hepatic arteriograms and 
superselective pancreatic studies. ] 
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Fic. 5. Index of medical x-ray film consumption, cal- 
culated from data on the gross square footage of 
x-ray film produced annually in the United States 
minus film diverted for industrial and dental uses 
and adjusted for film exported and imported 
(from “Protecting and Improving Health through 
the Radiological Sciences'$9), 


increased to 33 per cent if the patients had 
had a careful physical examination by a 
physician and if skull and spine roentgeno- 
grams obtained only for legal protection 
and without clinical indications were ex- 
cluded. 

In an excellent editorial, McClenahan? 
questions whether the 44 per cent increase 
of x-ray film shipped in the United States 
between 1958 and 1963, as compared with 
the population increase of only 14.3 per 
cent during the same period, results from 
really necessary examinations or from a 
large number of routine examinations and 
examinations to satisfy lawyers. It will be 
necessary to educate lawyers as well as our 
colleagues who order unnecessary examina- 
tions about the dangers of radiation. This 
shotgun approach of ordering x rays to 
satisfy lawyers can be likened to endanger- 
ing many innocents to apprehend an occa- 
sional culprit. 
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The same conclusion is reached by Bell 
and Loop? who developed a prospective 
questionnaire for house officers in emer- 
gency rooms in 2 hospitals in Seattle. An 
analysis of 1,500 skull x-ray examinations 
for appearance of fractures demonstrated 
that if patients were divided into high- 
yield and low-yield groups on the basis of 
21 high-yield clinical findings, only 1 of the 
93 patients with fracture would not have 
had his roentgenograms taken. This pa- 
tient with a skull fracture would not have 
had his therapy significantly altered be- 
cause the fracture was demonstrated on 
x-ray study. Four hundred and thirty-four 
patients without fracture would not have 
had their skull roentgenograms taken, rep- 
resenting 29 per cent of all skull examina- 
tions. 

Similarly, a 5 year follow-up of routine 
survey roentgenograms of the abdomen on 
500 consecutive patients over 40 years of 
age showed that only 4 per cent developed 
symptoms relevant to the reported abnor- 
mal roentgen findings. The authors con- 
clude that routine survey roentgenograms 
of the abdomen are not indicated even in 
patients being admitted to a hospital." 

Survey roentgenograms of the chest are 
probably also not indicated, as the low 
yield of positive diagnosis in unselected 
populations is not worth the risk of expo- 
sure. On the other hand, in populations 
where there is a high incidence of disease, 
x-ray surveys are probably still useful. For 
example, in a review of control of tubercu- 
losis in 1967, Mitchell states that x-ray 
surveys still have a place in populations of 
high incidence? Family contacts of newly 
discovered open cases of tuberculosis are 
the most productive source for detection 
(15—20 cases per 1,000 x-ray examinations). 
In the same year, Kent reported outbreaks 
of active tuberculosis in the United States 
Navy. The tuberculosis rate on ships and 
shore had increased from a rate of 16.3 per 
100,000 in 1963 to 26.5 per 100,000 in 
1965. Other fruitful areas for such surveys 
are urban slums, jails, mental institutions, 
and nursing homes.” 


Vor. 117, No. 4 


Similarly, if groups are carefully selected 
among men over the age of 45, particularly 
smokers, periodic chest roentgenograms on 
asymptomatic individuals are currently the 
most promising way of diagnosing lung 
cancer early enough to effect a cure.’ 

Survey examinations of the stomach are 
of value in populations with a high inci- 
dence of gastric cancer, such as the Japa- 
nese. In the United States this type of sur- 
vey examination is not indicated.? 

The true effectiveness of diagnostic radi- 
ology is difficult to evaluate, although radi- 
ologic examinations certainly are central in 
the diagnostic work-up of patients. Cur- 
rently, a Committee of the American Col- 
lege of Radiology is evaluating the effec- 
tiveness of x-ray examinations. This work 
probably will take some time and its results 
should be important. At the University of 
California, San Francisco, a small pilot 
study was undertaken to determine the 
influence of x-ray examinations during 2 
randomly selected 24 hour periods on the 
subsequent treatment and handling of 600 
patients. The greatest difficulty in evaluat- 
ing such a study is that clinical decisions 
are often highly subjective and no 2 physi- 
cians follow the same indications. 


CONCLUSIONS AND RECOMMENDATIONS 


The conclusions of this long discussion 
are remarkably simple. There is a risk from 
diagnostic radiation to the patient, to the 
operator, and to the progeny of patients. 
Despite extensive studies, experimental 
and epidemiologic, including the large and 
coordinated studies on the victims of 
atomic bomb explosions, no precise rela- 
tionship has been established between doses 
of radiation below 20 rad and somatic or 
genetic effects in humans (the 20-rad figure 
is conservative). The dose effect curves 
may be curvilinear, there may be a thres- 
hold, but at present the evidence is inade- 
quate for adoption of firm conclusions. To 
safeguard populations and to protect them 
from our ignorance, a conservative ap- 
proach of assuming linearity to the lowest 
dose is the only logical and responsible 
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policy. It is important, therefore, to keep 
radiation from all sources to the lowest 
possible level. 

It is at this point that you may expect 
some numbers and precise limits. There are 
none to be given. If the examination is not 
indicated, the number is zero. If it is indi- 
cated, the dose should be the lowest needed 
for a diagnosis. The recently enacted fed- 
eral regulations about x-ray equipment 
standards, the state laws for periodic in- 
spection of equipment and examinations of 
operators are steps in the right direction. 
Strict adherence to ICRP and NCRP stan- 
dards is needed 39.55.49 

Radiologists and physicians should dis- 
pense with routine roentgen examinations 
and only perform or order those that are 
medically indicated in the particular pa- 
tient. Routine views for every examination 
should be reduced to a minimum; addi- 
tional views should be obtained as indicated 
on the basis of the few views obtained and 
only under control of a knowledgeable phy- 
sician. A great deal of care should be given 
to perfecting technique; as my colleague, 
Dr. Earl Miller, suggests, “Every radiolo- 
gist should throw out the bright light used 
to scan overexposed films." Overexposed 
films mean an unnecessary excess in patient 
dose. Further studies are needed to deter- 
mine the detail necessary on the films to 
make them diagnostic, since the purpose of 
the examination 1s to make a diagnosis and 
not to obtain beautiful films. Faster screens 
and faster film will undoubtedly be devel- 
oped and result in further savings in dose. 

As many examinations are repeated 
because the previous films are not available 
for viewing, perhaps Dr. Richard Green- 
span's suggestion that each patient be en- 
trusted with his own films once he 1s dis- 
charged from the hospital or from the office 
has merit. Certainly the patient has more 
at stake to preserve and safeguard his own 
films than a filing room, which usually is in 
some type of trouble. Roentgenograms that 
have been interpreted but temporarily mis- 
laid should not be repeated to satisfy the 
referring physician's curiosity. This should 
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be done only if immediate re-examination 
will affect the handling of the patient and 
the words of the report cannot substitute 
for the image. 

Lastly, as radiologists we must assume 
the role of consultant and not just pay lip 
service to this concept. No examination in 
an X-ray Department should be performed 
unless first approved by a radiologist who 
has carefully screened the indications and 
recommended that study which will have 
the greatest effectiveness and give the 
least dose to the patient. 

A procedure for handling of most diag- 
nostic x-ray examinations should be as 
follows: 


A. Decision on examination and type 


1. Look at the request, which should 
contain the reason for the examina- 
tion and relevant information. 

2. Look at the chart. 

3. See the patient and obtain a short 
history; examine the patient if neces- 
sary. 

4. Decide whether an examination is 
needed. 

5. Select the best examination. 


B. Examination conducted with the small- 
est number of views 


C. Tailoring of examination 
I. Inspect the films. 
2. Order additional views if needed. 
3. Report as consultant. 


Radiologists must have courage to pro- 
tect the patient from unnecessary exam- 
inations and knowledge of clinical medicine 
and other diagnostic modalities. The per- 
sistence of unnecessary pelvimetries still 
being performed is pressing evidence that 
a change of attitudes is needed. 

We will have to change some of our work- 
ing habits and make efforts to re-educate 
our. colleagues. It will often be less than 
peaceful, but in the words of one of our 
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philosophers: Jf you cannot stand the heat, 
get out of the kitchen. 


Editorial Office 

Laboratory of Radiobiology 
University of California 

San Francisco, California 94122 


I am indebted for advice, guidance, and 
help to Dr. Reynold F. Brown, Dr. James 
E. Cleaver, Dr. John W. Harris, Miss 
Mary Maloney, and Dr. Harvey M. Patt. 
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DECISION PROCESSES AND OBSERVER ERROR IN 
THE DIAGNOSIS OF PNEUMOCONIOSIS 
BY CHEST ROENTGENOGRAPHY* 


By RUSSELL H. MORGAN, M.D., MARTIN W. DONNER, M.D., 
BOB W. GAYLER, M.D., STANLEY I. MARGULIES, M.D., 
PALEM S. RAO, M.D.,t and PAUL S. WHEELER, M.D. 
BALTIMORE, MARYLAND 


I. INTRODUCTION 


I^ 1969, the Congress of the United States 
enacted the Federal Coal Miners Health 
and Safety Act (PL-91-173) providing cer- 
tain benefits to coal miners with pneumo- 
coniosis. The law specifies that underground 
miners presenting x-ray evidence of pneu- 
moconiosis and who subsequently exhibit 
some degree of disability by pulmonary 
function tests are to be compensated at 
levels related to their disability. Moreover, 
x-ray changes characteristic of massive dis- 
ease constitute irrefutable evidence of dis- 
ability. 

The administration of the law has been 
placed under the National Institute of 
Occupational Safety and Health, Public 
Health Service, for miners actively engaged 
in mining operations and under the Bureau 
of Disability Insurance, Social Security Ad- 
ministration, for retired or disabled miners 
and for widows of miners whose deaths were 
attributed to pneumoconiosis. 

The operators of mining facilities were 
required to arrange for each active miner 
to have a chest roentgenogram by July 1, 
1971 and to have additional roentgeno- 
grams at periodic intervals thereafter. In 
order to assure the availability of an ade- 
quate pool of professional manpower to 
carry out the interpretation of these roent- 
genograms, the National Institute of Oc- 
cupational Safety and Health in coopera- 
tion with the American College of Radiol- 
ogy gave a series of short, intensive courses 
on the diagnosis of pneumoconiosis for 
radiologists and chest physicians who wished 
to participate 1n the program. 


One of the provisions of the law permits 
a miner to appeal an adverse decision of his 
case. Hence, the National Institute of Oc- 
cupational Safety and Health and the 
Bureau of Disability Insurance have estab- 
lished means whereby the findings in any 
case may be reviewed. Such a review is also 
sometimes undertaken when the agency 
has some reason to question the validity of 
the x-ray findings or the results of the pul- 
monary function tests. It has been in the 
review processes of the Social Security Ad- 
ministration that we have become involved 
in the application of the law. 

In our consultation and review roles, it 
became evident to us very early that the 
interpretation of chest roentgenograms for 
pneumoconiosis presents many problems 
similar to those encountered by Yerus- 
halmy,*? and Garland! in the late 1940s 
and 1950s when they examined the de- 
cision processes and observational error 
involved in the diagnosis of minimal 
pulmonary tuberculosis by chest roent- 
genography. It will be recalled that these 
workers found considerable variation in the 
readings made by different physicians in- 
terpreting identical sets of films and by a 
given physician reinterpreting films he had 
examined at a prior time. So too, we noted 
substantial variation in the readings of 
miners’ chest roentgenograms for pneumo- 
coniosis made by radiologists and chest 
physicians in the field and those made by 
ourselves in review. 

The existence of such interpretive differ- 
ences is characteristic of all diagnostic 
modalities. Their causes have been exten- 


* From the Department of Radiology, The Johns Hopkins University and Hospital, Baltimore, Maryland. 
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sively studied by Swets,” Lusted* and others 
and are related to the inability of available 
diagnostic criteria to completely separate 
roentgenographically those individuals with 
disease from those without. The patterns of 
normality and of the pathologic state over- 
lap each other to such an extent as to cause 
some cases to be interpreted as having dis- 
ease when no disease exists (false positive 
interpretations) and some cases to be in- 
terpreted as not having disease when it is 
actually present (false negative interpreta- 
tions). As one might expect, the decision 
processes for separating normal and patho- 
logic states are generally less certain among 
readers whose experience is limited. This is 
particularly so in situations where the diag- 
nostic criteria are difficult to quantify, as is 
generally the case in radiologic situations. 
. Studies of the decision-making process 
have shown that in a given diagnostic prob- 
lem, the percentages of false positives and 
false negatives interpreted by a group of 
equally qualified readers bear an inverse re- 
lationship to each other. Individuals who 
have low false negative scores tend to ex- 
hibit a relatively high false positive re- 
sponse, whereas those with high false nega- 
tive scores exhibit a relatively low false 
positive response. Ás an individual acquires 
more and more experience, his false positive 
and false negative scores tend to diminish. 

The tendency of diagnostic procedures 
such as chest radiography to yield notin- 
considerable numbers of false positive and 
false negative readings has been of concern 
to many physicians, and several methods 
have been proposed to minimize this char- 
acteristic. One of these is the process of 
double reading by independent interpreters. 
The review mechanism of the Bureau of 
Disability Insurance is a variation of this 
technique. 


II. CRITERIA OF DIAGNOSIS 


The diagnostic criteria used by the Na- 
tional Institute of Occupational Safety and 
Health and the Bureau of Disability In- 
surance for the determination of pneumo- 
coniosis from chest roentgenograms are 
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those developed in 1958 by the Interna- 
tional Labour Organization (ILO)? and 
revised jointly in 1967 at Cincinnati by 
the International Union Against Cancer 
(UICC), Committee on Asbestos and Can- 
cer, and the Roentgenologic Panel of the 
National Center for Urban and Industrial 
Health, the United States Public Health 
Service.’ These criteria are based upon the 
fact that pneumoconiosis is a disease char- 
acterized by the development of granulom- 
atous nodules in the supporting reticulum 
of the lungs which manifest themselves 
roentgenographically as multiple rounded 
or irregular opacities diffusely distributed 
throughout the lung fields. When the opaci- 
ties are small, 3 criteria of diagnosis are 
used: (a) opacity profusion, ;.e., the num- 
ber of opacities observed per unit area of 
the chest film; (b) opacity shape; and (c) 
opacity size. 

The UICC/Cincinnati classification di- 
vides the profusion criterion into 4 major 
categories, each of which is further divided 
into 5 minor subgroups. The 4 major cate- 
gories include: (a) Category o in which the 
films are judged to be normal, ;.e., small 
rounded or irregular opacities are absent or 
less profuse than in the following category; 
(b) Category 1 in which small rounded or 
irregular opacities are definitely present 
but are relatively few in number; (c) Cate- 
gory 2 in which the opacities are more nu- 
merous but in which the pulmonary vascu- 
lar patterns are still visible; and (d) Cate- 
gory 3 in which the opacities are present in 
sufficiently large numbers to obscure the 
pulmonary vascular markings either par- 
tially or totally. The 3 subgroupings of each 
major category have been introduced into 
the classification to provide a means for the 
reader to report findings that are slightly 
less than, equal to, or slightly greater than, 
those represented by the major category 
alone. In all, therefore, the profusion cri- 
terion is divided into a total of 12 categories 
ranging from complete normality to moder- 
ately severe disease. These 12 categories 
are designed for reporting purposes by the 
codes o/ to 3/4 as shown in Table r. In a 
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given case, profusion levels may vary 
widely from region to region of the roent- 
genogram. In such an instance, the pro- 
fusion value assigned to the case is that ob- 
tained when the findings are averaged over 
the zones predominantly affected. 

The UICC/Cincinnati classification di- 
vides opacity shape for small lesions into 2 
categories: (A) small rounded opacities; 
and (B) small irregularly shaped opacities. 
For small rounded opacities, the criterion of 
opacity size is divided into 3 categories: (a) 
opacities up to I.5 mm. in diameter; (b) 
opacities between 1.5 and 3 mm. in diam- 
eter; and (c) opacities between 3 and Io 
mm. in diameter. For small irregular opaci- 
ties, size 1s classified as: (a) fine irregular or 
linear opacities; (b) medium opacities; and 
(c) coarse (blotchy) opacities. 

For large opacities greater than Io mm. 
in maximum dimension, opacity size is di- 
vided into 3 categories: (A) opacities 1 to 
5 cm. in diameter; (B) opacities larger than 
A but not greater than one-third of the area 
of the right lung field; and (C) opacities 
larger than B. 

In the application of the foregoing diag- 
nostic criteria, the Bureau of Disability In- 
surance depends entirely on the profusion 
criterion for the separation of cases positive 
for pneumoconiosis from those that are 
negative. Cases interpreted as falling into 
Category o (the so-called normal category) 
or into one of its subgroups (7.e., 0/, o/o or 
0/1) are regarded as being free of the dis- 
ease. Cases which fall into Categories 1, 2 
or 3 or their subgroups (opacities definitely 
present) are regarded as being positive for 
pneumoconiosis. Little or no use is made 
of opacity size and shape in separating 
positives and negatives. These criteria are 
used to evaluate severity of disease; for ex- 
ample, all cases with large opacities judged 
to be due to pneumoconiosis qualify for dis- 
ability benefits regardless of other findings. 

If pneumoconiosis were the only condi- 
tion which produces small rounded or irreg- 
ular opacities in chest roentgenograms, the 
diagnosis of the disease would be relatively 
simple. Unfortunately, other conditions, 
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TABLE I 


CODES USED IN REPORTING THE PROFUSION STATUS OF 
PNEUMOCONIOSIS OPACITIES IN CHEST ROENTGENO- 
GRAMS ACCORDING TO THE UICC/Cincinnatt 
CLASSIFICATION 


he 








Minor Categories 








Major Category 
< = > 
o o/ o/o o/I 
I 1/0 I/I 1/2 
2 2/1 2/2 2/3 
3 3/2 3/3 3/4 





— 


both normal and abnormal, may produce 
such patterns and frequently are difficult 
to differentiate from pneumoconiosis. For 
example, the images of blood vessels pro- 
jected on end present rounded opacities in 
the chest roentgenogram. Their profusion, 
however, is generally much less than that 
observed in pneumoconiosis. Moreover, 
blood vessels seen on end are likely to be 
much less uniform in size than the opacities 
produced by pneumoconiosis and branch- 
ing patterns are frequently visible radiating 
from them. 

Histoplasmosis and miliary tuberculosis 
also produce multiple small opacities in the 
chest roentgenogram which may be con- 
fused with those of pneumoconiosis. How- 
ever, these opacities are frequently more 
dense than those produced by pneumoconi- 
osis due to calcification of the underlying 
lesions. 

As individuals grow older, the vascular 
patterns recorded on chest roentgenograms 
become thicker and may exhibit irregular, 
somewhat nodular configurations that either 
may be confused with the opacities of 
pneumoconiosis or may obscure them. This 
is particularly so if the individual has been 
a heavy smoker, has had numerous pul- 
monary infections or is in congestive heart 
failure and some edematous infiltration of 
pulmonary tissues is present during the 
roentgenographic process. 

A number of other instances may be cited 
where the presenting roentgenographic pat- 
terns may interfere with the evaluation of 
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pneumoconiosis. Together they constitute 
so-called "ordered noise" which interferes 
with the decision processes involved in the 
detection of the disease. Consequently, 
when the extent of the pneumoconiosis ts 
minimal, there are few situations in diag- 
nostic roentgenology where the differentia- 
tion of the normal from the abnormal 1s 
more difficult. 


III. THE DECISION PROCESS 
IN PNEUMOCONIOSIS 


The manner in which interfering pat- 
terns affect the decision processes and ob- 
server error in the interpretation of chest 
roentgenograms for pneumoconiosis may be 
illustrated by the following. Let us first 
consider the profusion of small, rounded or 
irregular opacities (i.e., the number of 
opacities per cm.?) in a representative sam- 
ple of roentgenograms of individuals who 
are free of the disease. Curve A (Fig. 1), 
plotting the probability of one's observing 
a given profusion level, might characterize 
the data resulting from such a study. Let 


Probability of Observation 


w * 
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us now consider the profusion of similar 
opacities in the roentgenograms of indi- 
viduals who have pneumoconiosis. Because 
profusion levels are higher in such cases, 
the corresponding probability distribution 
generated by these cases might be charac- 
terized by Curve B. It will be observed that 
the 2 curves overlap and, quite clearly, un- 
certainty of diagnosis will prevail for those 
cases included in the region of overlapping. 
For example, consider an interpreter who 
selects his operating point for the separa- 
tion of cases he will call positive for pneu- 
moconiosis from those he will call negative 
at a profusion level of x. The cases to the 
right of x, in region 1 will be called positive 
for the disease. Of these, the cases under the 
unshaded portion of Curve B will be cor- 
rectly diagnosed; that is, they will be true 
positives, However, those cases included 
under the shaded portion of Curve A (a) 
will also be called positive in spite of the 
fact that they actually are free of the dis- 
ease; such cases will therefore be false posi- 
tives. 





Region |]  ———————————— P 


Profusion Level 


Fic. 1. Representation of the decision problem in pneumoconiosis. Hypothetical population distributions in 
which the ordinate depicts the probability of one’s observing a given profusion level in a population free of 
pneumoconiosis (curve A) and in a population with pneumoconiosis (curve B). 
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The cases to the left of x, in region 2 will 
be interpreted as normal. Of these, the 
cases under the unshaded portion of Curve 
A will be correctly diagnosed and hence will 
be true negatives, whereas those under the 
shaded portion of Curve B (b) must repre- 
sent false negative interpretations, since 
the disease 1s actually present in these cases. 
It will be evident from an examination of 
Figure 1 that the percentages of false posi- 
tive and false negative interpretations will 
depend upon where the operating point, x, 
is placed. If it is placed to the left of the 
position shown, the number of false nega- 
tives will diminish but at the expense of an 
increasing number of false positives. On the 
other hand, if the operating point is moved 
to the right, the number of false positives 
will diminish but at the expense of an in- 
creasing number of false negatives. 

The percentages of false positive and 
false negative interpretations will be greatly 
influenced by the amount of overlapping of 
the 2 probability distributions shown in 
Figure 1. Overlapping will increase as the 
difference in the means of the 2 distribu- 
tions, Axm, becomes smaller and diminish 
as Ax,, becomes greater. Furthermore, over- 
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Fic. 2. Hypothetical curve illustrating reciprocal re- 
lationship between percentage false negative and 
false positive interpretations of chest roentgeno- 
grams for pneumoconiosis. 
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Fic. 3. Receiver operator characteristic (ROC) 
curves illustrating manner in which values of the 
index of detectability, d’, affect percentage true 
positive and false positive relationships. 


lapping will increase as the standard devia- 
tion, e, of each distribution becomes larger 
and decrease as g becomes smaller. The 
ratio of Ax, /e is called the index of detect- 
ability, d^. 

The reciprocal relationship prevailing be- 
tween the percentage false positive and 
false negative interpretations as one moves 
the operating point, xa along the decision 
axis is illustrated graphically in Figure 2, 
where the percentage of false positives is 
plotted as a function of the percentage of 
false negatives for a number of different 
values of x, The characteristics of this 
curve are markedly influenced by the value 
of the index of detectability, 2’. Figure 3 
illustrates a series of curves (called receiver 
operator characteristic or ROC curves) in 
which expected true positive and false posi- 
tive percentages are plotted for different 
values of d’ when the diagnostic probability 
distributions are normally distributed and 
the values of o are equal. It will be noted 
that when the value of 4' is large, corre- 
sponding to conditions of minimal over- 
lapping of the two distributions in Figure 1, 
false positive and false negative percentages 
are relatively small. When the value of 4 
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is small, corresponding to conditions when 
overlapping is substantial, false positive 
and false negative percentages are large. 
It will also be observed that the loci of 
the several ROC curves plotted in Figure 3 
are symmetric about a diagonal drawn from 
the upper left to lower right corners of the 
chart. This is characteristic of curves de- 
rived from diagnostic probability distribu- 
tions that are normally distributed and in 
which the values of ø are equal. When these 
conditions do not prevail, the curves be- 
come asymmetric about the diagonal. Ex- 
amples of ROC curves of both symmetric 


and asymmetric type have been illustrated 
by Lusted.^ 


IV. EXPERIMENTALLY DERIVED VALUES OF 
OBSERVER PERFORMANCE 


In the preceding section, we have seen 
how the overlapping of the probability dis- 
tributions of small rounded and irregular 
opacities in the chest roentgenograms of 
normal individuals and of individuals with 
pneumoconiosis causes an interpreter of 
such roentgenograms to make a number of 
false positive and false negative errors. If 
these probability distributions were known, 
one could predict the performance of a 
group of interpreters confronted with the 
problem of separating individuals with dis- 
ease from those who are normal. Unfor- 
tunately, these distributions are not known. 
Even though profusion levels in films of 
normal individuals and of individuals with 
pneumoconiosis are amenable to measure- 
ment, the decision processes used in sepa- 
rating the normal from the abnormal are 
more complicated than the simple estima- 
tion of profusion level. For example, x-ray 
scatter, quantum mottle and random eye 
movements tend to make decision processes 
more difficult. Also, observers, as experience 
is gained, learn to recognize differences in 
opacity characteristics other than their 
profusion to increase their ability to dis- 
tinguish between the opacities produced by 
pneumoconiosis and those produced by 
such other normal and abnormal situations 
as blood vessels seen on end, the interstitial 
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fibrosis of smokers, etc. Hence, the true 
probability distributions on which decision 
processes actually rest are different from 
those illustrated in Figure t, exhibiting per- 
haps more overlapping for the inexperi- 
enced reader and less overlapping for the 
experienced interpreter. 

Even though the appropriate probability 
distributions are not known, it 1s often pos- 
sible, as Lusted*-5 has pointed out, to obtain 
an estimate of d’ and thereby a measure of 
an observer's sensory capabilities to sepa- 
rate normal cases from those with pneumo- 
coniosis by preparing a set of roentgeno- 
grams containing examples which are posi- 
tive and negative for the disease in propor- 
tion to their numbers in the population 
and submitting them to the observer for 
interpretation. The roentgenograms must, 
of course, be of individuals whose disease, 
age and personal characteristics are similar 
to those in the population of interest, since 
these attributes may have a bearing on 
decision processes. 

When the series of test roentgenograms 
has been interpreted and the observer's per- 
centage true positive and percentage false 
positive scores calculated, his index of de- 
tectability may be estimated from Figure 
3 or from tables published by Swets,” if the 
diagnostic probability functions are nor- 
mally distributed. Moreover, depending 
upon where his data fall upon the receiver 
operator characteristic curve, a measure of 
his attitude at the time of reading may also 
be obtained. For example, if his percentage 
false positive score is high, he has been 
motivated by a desire to detect as many 
true positive cases as possible. On the other 
hand, if his percentage false positive score 
is low, he has been more concerned with the 
cost of his calling individuals who are free 
of the disease positive than of calling indi- 
viduals who have pneumoconiosis negative. 

To examine observer characteristics in 
the interpretation of chest roentgenograms 
for pneumoconiosis, we have prepared a set 
of 200 roentgenograms derived at random 
from those submitted to the Social Security 
Administration as a part of their responsi- 
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bility under the Federal Coal Miners 
Health and Safety Act. The age and geo- 
graphic distributions of the individuals in- 
cluded in the study are shown in Tables 11 
and rn. 

The profusion category of each case was 
determined by a process of independent 
readings by $ radiologists experienced in 
the interpretation of chest roentgenograms 
for pneumoconiosis. Together they had a 
combined experience of ṣo years following 
certification by the American Board of Ra- 
diology. Readings were made in accordance 
with the UICC/Cincinnati classification. 
After the readings were completed in each 
case, profusion values were averaged and 
where the reading of any radiologist of the 
group differed by no more than 2 minor 
profusion categories from the average, the 
case was classified as having this average 
profusion level. When a reading of any of 
the 5 radiologists differed from the average 
by more than 2 minor profusion categories, 
the case was reviewed jointly by the group 
and a consensus decision reached. In both 
instances, copies of roentgenograms pre- 
pared by the ILO to illustrate various pro- 
fusion levels were available to assist in the 
categorization process. Table rv illustrates 
the distribution of profusion levels in the 
200 cases selected. 

The roentgenograms were then sub- 


Tase II 


AGE DISTRIBUTION OF INDIVIDUALS WHOSE CHEST 
ROENTGENOGRAMS ARE INCLUDED IN 
THE 200 TEST FILMS 








Age No. of Individuals 
36-40 I 
41-45 2 
46-50 4 
51-55 II 
56-60 27 
61-65 38 
66-70 43 
71-75 44 
76-80 20 
81-85 4 
86-90 5 

290 I 
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GEOGRAPHIC DISTRIBUTION OF INDIVIDUALS WHOSE 
CHEST ROENTGENOGRAMS ARE INCLUDED 
IN THE 200 TEST FILMS 





Geographic Location No. of Individuals 


Eastern Pennsylvania 47 
Western Pennsylvania 109 
West Virginia II 
Kentucky 26 
Other 7 


mitted to 7 radiologists for interpretation. 
For each observer, the interpretations were 
analyzed on the basis that any case given 
a profusion rating of o/1 or below was re- 
garded as negative by the observer and any 
case given a rating of r/o or greater was 
positive. True positive, false negative, true 
negative, and false positive percentages 
were then calculated. 

The results of the study are shown in 
Table v, where it will be observed that the 
indices of detectability of the several 
readers ranged from 2.17 to 2.89. The points 
representing their true positive-false posi- 
tive scores are shown in Figure 3. These 
points follow a generally symmetric ROC 
curve although their distribution is suff- 
ciently dispersed to prevent one from being 
sure of this. Nevertheless, the data suggest 
that the readers' diagnostic probability 
functions are not far from being normally 
distributed. 

The distribution of the points in Figure 3 
also illustrates the variation in attitude ex- 
hibited by the several observers. It is of in- 
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DISTRIBUTION OF PROFUSION LEVELS 
IN THE 200 TEST FILMS 





Profusion Category No. of Cases 





o/o 50 
o/1 IN 
1/0 25. 
1/1 I4 
1/2 9. 
2/1 13 
2/2. 7 


2/3 5 
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TABLE V 


PERFORMANCE OF 7 READERS INTERPRETING SERIES 
OF 200 TEST FILMS FOR PNEUMOCONIOSIS 


Per Cent Per Cent Index of 
Reader True False of Detect- 
Positives Positives ability 
A 83.3 9.4 225 
B 94.4 14.1 2.66 
C 80.6 8.6 2.24 
D 93.1 18.0 2.38 
E 57.0 2.3 2.17 
F 84.7 Sul 2.89 
G 90.2 13.3 2.41 


terest to note that even though these at- 
titudes varied widely, the fact that all of 
the points fall along a common locus (;.e., 
a single ROC curve) indicates that the 
several observers used approximately simi- 
lar diagnostic criteria in making their in- 
terpretations. 

In practice not all observers will demon- 
strate d’ values as high as those of the 7 
readers whose data are shown in Figure 3. 
For example, one individual with long ex- 
perience in radiology, but who has worked 
for several years in a government agency 
removed from radiological practice, demon- 
strated a d’ value of 1.84 when he reviewed 
the test roentgenograms. Moreover, a 
group of several physicians each of whom 
read a section of the test series of roentgeno- 
grams and who collectively read the entire 
series, exhibited a composite d’ value of 
1.33. Such a performance indicates that the 
diagnostic criteria used by these readers 
were different and less sharply defined than 
those of the readers with higher Z' values. 
Their relatively low score raises a question 
concerning their suitability for inclusion in 
a pneumoconiosis x-ray interpretation pro- 
gram without further training. 


CONCLUSION 


The foregoing results indicate a need for 
an examination which may be administered 
to physicians who wish to be included as 
interpreters of chest roentgenograms in the 
pneumoconiosis program. The set of test 
roentgenograms prepared for this study 
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might be effectively employed for this pur- 
pose. Such an examination would assure 
only the inclusion in the program of physi- 
cians whose indices of detectability are rela- 
tively high. With such physicians, the min- 
ing community and the public could be 
assured that a maximum number of miners 
with pneumoconiosis will be detected at a 
minimum cost to the taxpayers who must 
support the program. 

Currently, we are in the process of giving 
the test to more than 25 radiologists experi- 
enced in the interpretation of chest roent- 
genograms for pneumoconiosis. From these 
studies it is hoped that quantitative criteria 
may be developed, whereby the acceptabil- 
ity of a prospective candidate wishing to 
engage in the pneumoconiosis program may 
be determined. 


Russell H. Morgan, M.D. 
Office of the Dean 

The Johns Hopkins University 
School of Medicine 

725 North Wolfe Street 
Baltimore, Maryland 21205 
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SOLITARY MASS IN THE LUNGS OF COAL MINERS* 


By JOHN L. WILLIAMS, M.D., and GEORGE A. MOLLER, M.D. 


DANVILLE, PENNSYLVANIA 


OENTGENOGRAMS of 1,500 Penn- 
sylvania coal miners who had worked 
underground more than 15 years showed 
one or more lung masses in 9.6 per cent of 
the anthracite miners and 3.8 per cent of 
the bituminous miners. Similar masses also 
occur in coal handlers who have never 
worked underground, especially in those 
employed in anthracite breakers. Most of 
the lesions are caused by progressive mas- 
sive fibrosis (conglomerate pneumoconi- 
osis, complicated pneumoconiosis, con- 
glomerate anthrasilicosis). The masses may 
closely simulate a carcinoma, especially 
when solitary. The presence or absence of 
small nodules of simple pneumoconiosis is 
not especially helpful in the differential 
diagnosis because half the miners of both 
anthracite coal and higher rank bituminous 
coal have some roentgenographic evidence 
of simple pneumoconiosis after 15 or more 
years of dust exposure, and there is only 
fair correlation between the degree of nodu- 
larity in the lungs and the presence or 
absence of progressive massive fibrosis 
(PME). In fact, in occasional cases of PME, 
there is no nodularity on the roentgeno- 
grams, and the correct diagnosis would not 
be suspected in the absence of a work his- 
tory. 

Coal miners with a long occupational 
exposure often have some degree of pulmo- 
nary disability, regardless of the roentgeno- 
graphic findings, but there is great indi- 
vidual variation. As a group, however, 
they are not good operative risks and can 
ill afford unnecessary chest surgery or lung 
resection. At surgery, it may be difficult to 
differentiate between PMF and neoplasm, 
short of resecting the lung, and there may 
be such extensive fibrosis that evaluation 
of the entire lesion is technically difficult, 
particularly when the mass is in the hilar 


region or near the mediastinum.* For these 
reasons, any criteria which will help differ- 
entiate between PMF and tumor in this 
poor risk group would be of value. Fortu- 
nately, the incidence of lung cancer is no 
greater, and may even be less, in coal 
miners than in non-miners.? 


OCCUPATIONAL HISTORY 


It is uncommon to see PMF in a coal 
worker who has had less than 20 years of 
employment in or around mines, and 
among current miners we have seen only 1 
case of PMF with less than 15 years of dust 
exposure. 

Both the roentgen manifestations and 
the degree of pulmonary disability in Penn- 
sylvania miners vary markedly with the 
geographic area. The differences appear to 
be best related to the amount of silica asso- 
ciated with the mining and handling of the 
various ranks of coal, rather than to any 
particular properties of the coal} At 
autopsy, the hard coal (anthracite) miners 
of eastern Pennsylvania have 8 times as 
much silica in their lungs as the miners of 
low rank soft coal in southwestern Pennsyl- 
vania.9 The hard coal (anthracite) miners 
have a greater tendency to develop nodular 
and conglomerate densities, often more 
marked in the upper lung fields, and the 
roentgenographic appearance is similar to 
that of pneumoconiosis caused by exposure 
to pure silica. In contrast, the miners of low 
rank bituminous coal in southwestern 
Pennsylvania have less tendency to de- 
velop nodules in the upper lung fields, 
but after long exposure may have irregular 
densities in the interstitial tissues, espe- 
cially in the lower half of the lungs. They 
are much less likely to develop PMF than 
the anthracite miners, The miners of higher 
rank soft coal in central Pennsylvania are 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3-6, 1972. 
From the Department of Radiology, Geisinger Medical Center, Danville, Pennsylvania. 
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contour and 


Characteristic 
progressive massive fibrosis (PMP). 
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intermediate between the above extremes. 
Thus, the geographic area, as well as the 
length of dust exposure, must be taken into 
consideration when there is a possibility 
that a lung mass might be caused by PMF. 


DIAGNOSTIC ROENTGENOGRAPHIC 
FINDINGS 


Shape of the Mass. PME typically starts 
near the periphery of the lung where it 
often has a characteristic appearance. The 
most reliable finding on the frontal roent- 
genogram is a mass with a smooth, sharp, 
Nap lateral Por i paralleling the Hb 
n a costal mar gin. T he eee margin of 
the mass is often ill.defined, in contrast to 
its sharp lateral border (Fig. 1). This typi- 
cal lateral border was present in 22 of ṣo 
cases of solitary lung masses in coal miners. 
No case with these characteristic features 
has proved to be malignant at surgery, at 
autopsv, or on follow-up, and we do not 
recommend surgerv when this typical lat- 
eral border is present. Bateson? analyzed 8o 
cases of primary carcinoma of the lung. 
Only 22 of the cancers had a smooth we Jl- 
d efined border ; i all of these OE l at 
"o if Te bakes O ae A ed r none 
with a border resembling the straight lat- 
eral margin of PMF. 
In lateral or oblique projections of the 
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chest, PMF tends to be thin, is often some- 
what spindle. shaped, and frequently paral- 
lels the long fissure (Fig. 2).6 This is the 
second helpful roentgenogt raphic finding 
because carcinomas tend to be more spheri- 
cal. If the lesion started in the lateral part 
of the lung, it will appear thin in the lateral 
projection, but if it started near the front 
or back of the lung, its thinnest dimension 
will be seen in one of the oblique projec- 

tions. 

Density. On the posteroanterior roent- 
genogram the density of an area of PME 
is often not as great as one would expect if 
the lesion were spherical. This is to be 
anticipated since PME tends to be flat- 
tened. This diagnostic sign 1s most helpful 
on survey studies when only a postero- 
anterior roentgenogram 1s available (Fig. 


3). 


Calcification. Four types of calcification 
occur in both coal i oum ane 


best known but are uncommon, occurring 
in 1.3 per cent of 1,063 coal miners whose 
des roentgenograms pe evidence of 
pneumoconiosis. All had worked 20 or more 
vears in the mines, Eggshell calcifications 
usually indicate silica exposure, although 
they are occasionally seen in Boeck’s sar- 
cold and following certain. bacterial and 





lateral PME ts 


Fic. 2. On the 
typically thin. Carcinomas tend te be more spherical. 


roentgenogram, 
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Fic. 4. Thick-walled “eggshell” calcifications inside 
a mass are characteristic of PME. 





fungus infections. Their presence outside a 
mass may confirm the history of silica ex- 
posure, but is not necessarily helpful in the 
differential diagnosis between progressive 
massive fibrosis and carcinoma. Occasion- 
ally, “thick eggshells’? or almost sold 
chunks of calcium are found inside a mass 
caused by PME. This virtually excludes a 
primary lung cancer (Fig. 4). This tvpe of 
calcification may resemble that of a hamar- 
toma, but the shape and density of the mass 
will fon differentiate between the 2 
lesions. 

The small nodules in the lungs of pa- 
tients who have had silica exposure , either 
from pure silica or from the mixed d ust n 
coal mines, tend to calcify. In older coal 
miners, particularly the anthracite workers, 
there is calcification in at least a few of the 
nodules in up to 10 per cent of patients. The 
calcification starts as a central dot, thus 
helping to differentiate it from the dunes 
calcification that occurs in nodules of 
histoplasmosis. Some masses caused ay 
PME contain these small ca iif ations, b 
feature which is most helpful in differen- 
tiating the lesion from a carcinoma (Fig. 5). 


^ 





Fig. 3. PME plus carcinoma. The squamous cell — Fic. g. The small nodules in “silicosis and anthrasili- 
carcinoma in the left lung is relatively dense cosis tend to calcify, beginning as a central dot 
because it is almost spherical. The mass of PMI (insert). Their presence in the hilar mass is 
in the right lung is relatively radiolucent because establish diagnosis of PME, even though there are 


itis flat. no small nodules elsewhere in the lungs. 


hic. 6. Linear caleifications along the peripheral 
margin of PMF are characteristic but rare. 


Extensive calcification of small nodules is 
much more common in patients who quit 
the mines many years previously than it is 
in current miners. 

Linear calcifications occasionally occur 
along the border of PMF. They have al- 
wavs been in the lateral margin of the mass 
and have been seen in both hard and soft 
coal miners (Fig. 6). This type of calcifica- 
tion does not appear to have been de. 
scribed in a carcinoma. 

Some patients have more than one type 
of calcification. It is not clear why calcium 
is deposited in the nodules and masses of 
some miners but not in others, The inci- 
dence of calcification appears to be some- 
what proportional to the amount of silica 
in the lungs and 1s thus more common in 
the miners of anthracite coal and higher 
rank soft coal. 

Satellite Nodules. The presence of mul- 
tiple small nodules near a lung mass favors 
pneumoconiosis or infection, rather than 
carcinoma, even when there are no nodules 
elsewhere in the lungs. Satellite nodules are 
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rare in carcinoma.” Their presence strongly 
suggests PMF if the tuberculin skin test is 
negative (Fig. 7). 

Course of PME. Previous roentgeno- 
grams to determine the evolution of a lung 
mass are most helpful and may be virtually 
diagnostic of PMF if: (1) the mass has been 
formed by the coalescence of nodules, 
rather than by growth of a single aae 
(2) the mass has decreased in size over a 
period of time; (3) the margin of the mass 
has become more sharply defined; or (4) 
the mass has migrated toward the hilum. 


INDETERMINATE LESIONS 


PME typically starts in the periphery of 
the lung. If 1t remains there, its contour is 
likely to be diagnostic. U bionic ; ih 
some cases, the mass migrates medially and 
may reach the hilum or mediastinum over 
a period of 10 or more years. It may then 
closely resemble a malignancy (Fig. 8). 
During this medial migration, the mass 
may assume a somewhat spherical shape 
with an irregular margin which cannot be 
differentiated. from carcinoma in the ab. 
sence of previous roentgenograms (Fig. 9, 
A and B). A complete occupational history 
is important because the small nodules of 
coal workers' pneumoconiosis may disap- 
pear after termination of dust exposure, 
while PMF may be progressive. Thus, the 
confusing roentgenographic finding of PMF 
without small nodules is more likely to 





Satellite nodules near a mass of PME. 
Satellite nodules strongly favor pneumoconiosis 
or infection, even when there are no nodules else- 
where in the lungs. They are rare in carcinoma. 


Fic. 
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occur In a former miner than in a current 
miner. 

Tomography has been of little value in 
the differential diagnosis except to show 
satellite nodules. The presence of an air 
bronchogram in the lesion favors PMF over 
squamous cell carcinoma, but 1s not evi- 
dence against a bronchioloalveolar carci- 
noma. Unfortunately, in most old lesions of 
PME, no air bronchogram is seen in the 
center of the lesion. A brush biopsy is help- 
ful only if positive for malignancy or tu- 
berculosis. We believe that this technique 
is most likely to be of value in cavitated 


ever, as the incidence of tuberculosis de- 
creases in the general population, there has 
been a comparable decrease in its incidence 
among coal workers. We did not find evi- 
dence of tuberculosis in any of the above 
cases. 

SUMMARY 





Coal miners with atleast 15 years of dust | qiio. 8. Paramediastinal PMP. Although PME usu- 


exposure may have a solitary density ally starts at the periphery of the lung, it often 
caused by progressive massive fibrosis migrates centrallv where jit may closelv simulate 
z ^S a. n r e : m ez M, af LL v E S d mm ul »" 

a carcinoma. 


(PME), even when there is little or no 
nodularity elsewhere in the lungs. The mass 


may closely resemble a carcinoma, but the often elongated, and parallels the rib cage. 
correct diagnosis can be made if the typical 2. The mass is thin in the lateral or 
roentgen features of PME are present. The oblique projection and ts more radiolucent 
characteristic findings are as follows: in the frontal projection than a spherical 


I. The lateral border of the mass is flat, lesion, 





37 
migration, the mass has become spherical and resembles a carcinoma. (B) Tomogram. The spicula 
margin of this PMF exactly simulates a carcinoma. 


Fic. 9. (4) PME without small nodules in a patient who quit the mines 37 years previously, During medial 


| 
ted 
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A PHANTOM FOR THE EVALUATION OF 
TECHNIQUES AND EQUIPMENT USED FOR 
ROENTGENOGRAPHY OF THE CHEST* 


By E. DALE TROUT, D.Se., and JOHN P. KELLEY, B.S. 


CORVALLIS, OREGON 


Congress in 1969 and often referred to 
as the “black lung law” established provi- 
sions for roentgenographic examinations of 
approximately 100,000 active coal miners. 
These examinations were to be carried out 
in approved facilities of which there are 
presently about 270. If there is to be any 
uniformity of roentgenographic quality, 
some test object that can be sent to these 
facilities is needed. It seems reasonable to 
assume that as such programs move into 
other areas of industrial medicine, there 
will be a sustained need for some means of 
evaluating roentgenologic procedures used 
in such studies. Surely, there must be some 
common denominator for roentgenographic 
quality if any long-time, generalized effects 
are to be reported for epidemiologic pur- 
poses. 

A roentgenogram of less than good qual- 
ity may be usable for a single, local deter- 
mination made by a single physician. It is 
not adequate for a mass study where cur- 
rent findings are to be reported by a num- 
ber of readers. It is even less acceptable for 
inclusion in a system subject to periodic 
review over a period of years. 

Test objects for purposes such as that 
considered here have great value. Patients 
are not suitable, for it is virtually impos- 
sible to select at each facility a patient 
having common characteristics. Then, too, 
there 1s always the charge that such pa- 
tients are receiving unproductive exposure. 


be used over a period of years to evaluate 
and incorporate new technologv and new 
materials since the original conditions can 


always be reproduced at any time and at 
any location. 

Since aluminum test blocks have been 
widely used, first thoughts naturally are 
given to that material. For many applica. 
tions, one would like to use a material pro- 
viding scattering. comparable to that of 
tissue, but aluminum does not meet this 
requirement, Water or some of the tissue 
equivalent materials could be used. A 
stepped water phantom would involve a 
complicated container. The tissue equiva- 
lent plastics are sometimes difficult to ob. 
tain and are not inexpensive. For that 
reason, a readily available plastic with 
scattering characteristics not too different 
from tissue was selected. 


DEVISE OF TEST PHANTOM 


The test phantom that we have devised 
consists of 10 sheets of 2 inch cast thermo- 
plastic acrylic resin, Plexiglas-G. The 
Plexiglas-G that we have used has what the 
manufacturer calls Class A tolerance. 
+0,.030 inches, — 0.080 inches and a nomi- 
nal weight of 4.62 pounds per square foot. 
The sheets are 6 inches wide and, since each 
step is 14 inches long, the total length is 15 
inches. When the phantom is exposed em- 
ploving the factors routinely used for a 
chest patient measuring 20-22 cm., the 
phantom provides the range of film densi- 
ties found in a chest roentgenogram. A 
readout of the densities of the steps can be 
plotted against the step number to pro- 
vide a graph that can be compared with 
another graph made under known and con. 
trolled conditions. Such a comparison pro- 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C, October 3-6, 1972. 
'The work upon which this publication is based was performed pursuant to Contract FDA 72-514 with the Bureau of Radiological 
Health, Public Health Service, Food and Drug Administration, and the National Institute for Occupational Safety and Health, 


Department of Health, Education and Welfare. 


Pep rm 


ii 


i 


Y 
/ $ m o2 








re 2 OA- 4 HOLES 
/ Be otis HANDLE 


E 


- | pi- — HANDLE BRKT 


x HAIR LINE 
PB NOS-4 PCS — 


40 MESH BRASS |=, 
SCREEN -3 PCS. 


- Mere 60 MESH BRASS 
| SCREEN-3 PCS. 


f i aaa E iul 
L ! I Fd xd 
4 T. seb dd Q2 4 
—_ —_— E re ee i 
E bd fab 
4 asciende 3 m pi r 4 
a an 
ie a 2 | 
i SHARP FACE —^ ig ii Y in | 
PB NOS-5 PCS, pod ee EE gee 
hae ee ene £ » 1. 698 
E Hy ie 
LEN e—a L peut E 
1 Pli Li Pd jx 
Bc 2s a 5 oe a d SHARP FACE 


ALL DIMENSIONS IN INCHES 


Fic. 1. Drawing of phantom, front view. 


procedures as well as exposure factors. 
One of the major problems in the" "black 


lung" program lies in the fact that many of 
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Fic. 2. Drawing of phantom, side view. 
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the facilities involved are used for general 
roentgenography. As a result, the geometry 

that results from re-positioning the tube 
leads to some pretty terrible geometry due 
to the fact that rigid stops, markers. etc., 
have never been provided. To get an evalu- 
ation of the geometry used, a lead pin is 
embedded in the top of the phantom and a 
ring is embedded in the bottom of the thick- 
est step. The positions of the pin and ring 
are such that a 72 inch source film distance 
and with 1 inch space between the film and 
the face of the cassette holder, the image of 
the pin will be centered in the ring if the 
source is centered to the film and at right 


Vic. 3. Photograph of phantom. 
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lic. 4. Photograph of phantom and cassette 
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In facilities where equipment is of limited 
capacity, there mav be a tendency to cheat 
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Frc. 6. Density vs. step number for 
phantom roentgenograms. 


bars is 10 cm. A measurement of this dis- 
tance can be used to confirm compliance 
and if necessary to calculate the actual 
distance used. 

To record gross lack of roentgenographic 
detail usually associated with poor screen 
contact, pieces of brass wire mesh of 40 and 
60 mesh are mounted on steps 5, 6 and 7. 
No great significance is attached to their 





FOKVp .. \OOkVp 
15 mAs IO mAs 
NO GRID €GRID. 
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use for other than detection of a gross con- 
dition such as poor screen contact or move- 
ment of some mechanical structure during 
exposure. 

Since the phantom weighs 15 pounds and 
has a very smooth surface, a hinged handle 
has been provided. 

Figures 1 and 2 provide information as 
to construction and dimensions. Figure 3 1s 
a close up photograph and Figure 4 shows 
the phantom in place in front of a cassette 
holder. 

The Plexiglas-G sheets have lengths of 
12, 3, 435 0, 72, 9, 102, 12, 132, and I5 
inches. The 4 inch sharp face lead numbers 
for step identification and serial number 
and the + inch hair line lead numbers for 
brass mesh identification are placed in holes 
drilled in the Plexiglas and the holes filled 
with a clear polyester casting resin. The 
2 lead bars, the lead pin and the ring are 
also placed in holes drilled in the Plexiglas 
and embedded in clear polyester casting 
resin. The brass wire mesh is placed on the 
surface of the Plexiglas and held in place by 
a thin coat of the casting resin. After all 
parts have been assembled on or in the 
Plexiglas, the sheets are assembled and 
clamped in place, and a small amount of 
Plexiglas solvent cement (dichloroethane) 
is placed along the Junction of each of 
the sheets. 


EXPERIMENTAL STUDIES 


In addition to providing a fast and sim- 
ple evaluation of a facility, the phantom is 
useful for experimental studies. 
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lic. 7. Chest roentgenograms: 70 kVp, 15 mAs, no grid; 100 kVp, 10 mAs, 6:1 grid; 115 kVp, 
7.5 mAs, 8:1 grid; 130 kVp, 5 mAs, 10:1 grid. 
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Evaluation of Roentgenography of the Chest 





lic. 8. Roentgenograms of phantom: 105 kVp 


An example of one such study is that 
made on the use of grids of different ratios. 
There 1s, of course, general agreement that 
100 line grids should be used. The agree- 
ment as to the value of a grid and the ratio 
to be used has been the subject of a great 
deal of discussion. The purpose of a grid is 
to reduce scattered radiation. There is a 
tendency in chest roentgenography when 
using a grid to increase kilovoltage in order 
to retain a short exposure time. If the kilo- 
voltage is increased, the scattered radiation 
rate and energy increase, and, beyond a 
certain point, the contrast with a grid is 
less than would have been provided by a 
non-grid technique. 

To develop some information on what 
this kilovoltage might be, we studied 100 
line grids having ratios of 6:1, 8:1 and 
10:1. The roentgenograms and techniques 
without a grid and with the 3 grids are 
shown in Figure 5. The exposure in milli- 
ampere-seconds lies within the ranges gen- 
erally found in use with single-phase equip- 
ment. It will be seen that roentgenograms 


Io mAs, 8:1 grid; 115 kVp, 7.5 mAs, 8:1 grid 

using 70 kVp without grid are comparable 
with those using a grid when 100 kVp is 
used with a 6:1 grid, 115 kVp when an 8: 
grid 1s used and 130 kVp when a 10:1 grid 
Is used. 

When the roentgenographic density 
the steps 1s plotted against the step number 
(1.e., thickness) as shown in Figure 6, it will 
ure 7 shows roentgenograms made on thi 
same individual using the techniques en 
ployed with the phantom. Again it will be 
seen that the results are comparable. It 


be seen that there is good agreement. Fig 


seems reasonable to assume that grids of 
any ratio can be used to produce acceptabl 
results 1f the kilovoltage is adjusted for the 
grid ratio. 

In the examples shown, the contrast is 
comparable with that obtained without 
grid. If contrast is to be increased through 
the use of a grid, some lower kilovoltage 
with an increase in milliampere-seconds 
must be used. To illustrate this, Figure 
shows for comparison a roentgenograi 
made using an 8:1 grid at 115 kVp and 
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milliampere-seconds and a roentgenogram 
made with the same grid reducing the kilo- 
voltage to 105 kVp and increasing the ex- 
posure to 10 milhampere-seconds. As would 
be expected, the reduction in kilovoltage 
leads to an increase in contrast as shown in 
Figure 9, where density is plotted as a func- 
tion of step number. There is, of course, a 
slight reduction in. latitude. Figure 10 
shows roentgenograms made on the same 
individual using the techniques employed 
with the phantom. 

Similar studies are currently underway 
using three-phase, 12 pulse and battery 
powered equipment. 


SUMMARY 


A test phantom that is useful for evalua- 
tion of procedures in chest roentgenography 
has been made. It is not expensive, the 
materials are generally available and its 


a 


use to evaluate a technique or a facility is 
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PULMONARY SARCOIDOSIS* 
ROENTGENOLOGIC ANALYSIS OF 150 PATIENTS 
By DONALD R. KIRKS, M.D., VINCENT D. McCORMICK, M.D., and 


RICHARD H. GREENSPAN, M.D. 
SAN FRANCISCO, CALIFORNIA 


G LIS is a systemic granuloma- 
tous disease of unknown etiology. Diag- 
nosis should be considered established in 
patients with consistent clinical features 
and biopsy evidence of epithelioid tubercles 
or a positive Kveim test.* The typical histo- 
logic appearance of tubercles with little or 
no necrosis is not in itself diagnostic, and 
tuberculosis, fungal infections, certain pneu- 
moconioses, as well as numerous other 
causes of a local sarcoid reaction must be 
excluded. 

The roentgenologic manifestations of 
pulmonary sarcoidosis were initially de- 
scribed more than 25 years ago.^1^:1? Since 
that time, numerous articles have been 
written concerning clinical findings and 
natural history,19/1721-55 effects of steroid 
therapy, the roentgenographic course of 
the disease,?? and its complications.'? 

Both bilateral hilar lymphadenopathy 
and bilateral hilar with right paratracheal 
lymphadenopathy have been described as 
classic roentgenologic findings.!^?» Nodular, 
linear, or mixed pulmonary densities—spar- 
ing the bases and apices—are considered 
the typical roentgenographic findings of 
pulmonary parenchymal disease.!?^ The ob- 
servation in numerous patients of bilateral 
paratracheal lymphadenopathy and of 
pleural effusion prompted this retrospective 
study. Also, the frequency of various roent- 
genographic parenchymal patterns in pa- 
tients with pulmonary sarcoidosis has not 
been previously documented.” 


MATERIAL AND METHOD 


This study included patients from San 
Francisco General Hospital, Veterans Ad- 
ministration Hospital in San Francisco, and 


the University of California Hospitals at 
San Francisco. The clinical charts and chest 
roentgenograms of 162 patients with a tis- 
sue or Kveim biopsy diagnosis of sarcoido- 
sis were reviewed. The period of follow-up 
ranged from 3 months to 18 years. At least 
2, and often 3, observers reviewed the roent- 
genograms. 


RESULTS 


Abnormalities of the chest were noted in 
the roentgenograms of 150 (93 per cent) of 
the 162 patients. The 188 positive tissue 
diagnoses obtained from their records were 
further detailed according to site of involve- 
ment (Table r). Stxty-three per cent of the 
patients were Negro (Table 11). Negro fe- 
males outnumbered Negro males 2 to 1, 
while Caucasian females outnumbered Cau- 
casian males only 13 to 1. Seventy-two per 
cent of the patients were in their 20s or 30s 
at the time of tissue diagnosis. 

Forty-three per cent of the patients 
showed only lymph node enlargement on 
the initial chest roentgenogram (Table 
nr) Forty-one per cent had both lym- 
phadenopathy and parenchymal disease; 
I6 per cent showed only parenchymal ab- 
normality. 


LYMPH NODE ABNORMALITIES 


One hundred and twenty-six (84 per 
cent) of the patients in this series of 150 had 
lymphadenopathy. This type of lymph- 
adenopathy was analyzed as to exact loca- 
tion at the time of maximal enlargement 
(Table rv). Ninety per cent of the patients 
with lymphadenopathy showed 1 of 3 ab- 
normalities: bilateral hilar lymphadenop- 
athy; bilateral hilar and bilateral para- 


* From the Department of Radiology, University of California School of Medicine, San Francisco, California. 
This investigation was supported in part by NIH Training Grant GM 01272 from the National Institute of General Medical Sciences. 
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TABLE I 


POSITIVE TISSUE DIAGNOSES FOR SARCOIDOSIS IN 
I$O PATIENTS WITH ROENTGENOGRAPHIC 
CHEST ABNORMALITIES 


Tissue No. of Patients 
Scalene lymph node 69 

Liver 50 

Lung 18 
Mediastinal lymph node 13 

Skin 11 
Kveim reaction 
Conjunctiva 

Cervical lymph node 
Muscle 

Pleura 

Lacrimal gland 
Bronchus 

Kidney 

Epididymis 

Epitrochlear lymph node 
Parotid gland 
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tracheal lymphadenopathy; or bilateral 
hilar and right paratracheal lymphadenop- 
athy. Bilateral hilar lymphadenopathy 
alone and bilateral hilar with bilateral para- 
tracheal lymphadenopathy (Fig. 177; 4; and 
6, 4 and B) occurred in an equal number of 
cases. No correlation could be established 
between race and incidence of bilateral 
hilar enlargement. There was, however, a 


Taste II 


CLINICAL DATA OF I§O PATIENTS WITH 
ROENTGENOGRAPHIC CHEST 


D. R. Kirks, V. D. McCormick and R. H. Greenspan 


ABNORMALITIES 
No. of Patients 
Negro 94(62.7%) 
Female 62(41.3%) 
Male 32(21. 470) 
Caucasian 56(37-3%) 
Female 33(22.0%) 
Male 23(15.3%) 
Age at Diagnosis 
O— 9 years 9 
IO-Ig years 14( 9.4%) 
20-29 years 75 (50.07%) 
30-39 years 33 (22.0%) 
40-49 years 18(12.0%) 
50-59 years 8( 5.3%) 
60-69 years 2( 1.370) 
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predilection for bilateral hilar and bilateral 
paratracheal lymphadenopathy in the Cau- 
casian patient (Table rv). Bilateral hilar 
with right paratracheal lymphadenopathy 
occurred slightly less frequently and was 
more common in Negroes than in Caucas- 
lans. The remaining patients in this group 
showed other types of lymph node abnor- 
mality. These abnormalities included bi- 
lateral paratracheal lymphadenopathy alone 
(2 patients), bilateral hilar and left para- 
tracheal lymphadenopathy (9 patients), 
and unilateral hilar lymphadenopathy (1 
patient). There was no instance of anterior 
mediastinal lymphadenopathy. 


PARENCHYMAL ABNORMALITIES 


Parenchymal abnormalities (Table 1v) 
were noted in 95 patients (63 per cent) dur- 
ing the course of follow-up. Most patients 
developed more than 1 pattern of pulmo- 
nary involvement (average of 1.7 parenchy- 
mal patterns per patient). 

A reticulonodular pattern was the most 
common parenchymal abnormality. This 
group included pure nodular, pure reticu- 
lar, and mixed reticulonodular densities. 
The mixed reticulonodular pattern con- 
sisted of fine linear densities and small 
nodules measuring approximately 3 to 5 
mm. in diameter (Fig. 2; 34; and 74); it 
was observed in 70 patients. A pure miliary 
pattern was included in this group but was 
seen in only 2 patients. A pure linear pat- 


TABLE III 


CHEST ABNORMALITIES IN 1§0 PATIENTS, AS SEEN 
ON THE INITIAL ROENTGENOGRAM 


No. of Patients 


Lymph node abnormality only 


65 (43.3%) 
Negro 40(26.6%) 
Caucasian 25(16.7%) 

Lymph node and parenchymal 

abnormalities 61(40.7%) 
Negro 41(27.3%) 
Caucasian 20(13.4%) 

Parenchymal abnormality only 24(16.0%) 
Negro 13( 8.7%) 
Caucasian II( 7.3%) 
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TaBe IV 


ABNORMALITIES SEEN ON CHEST ROENTGENOGRAMS OF I50 PATIENTS WITH PULMONARY SARCOIDOSIS 


Abnormalities Negro 
Lymph node enlargement 81 (81 patients) 
bilateral hilar 27 
bilateral hilar and 20 
bilateral paratracheal 
bilateral hilar and 28 
right paratracheal 
other 
Parenchymal abnormality 103 (60 patients) 
reticulonodular 50 
fibrotic 26 
chronic acinar 24 
large nodular 3 
Other I$ (15 patients) 
cardiomegaly (no other 4 
known cause) 
pleural effusion (no other 3 


known cause) 
calcified nodes 
pneumothorax 
lobar atelectasis 
mycetoma 


He S 


tern with central “honeycomb’” lucencies 
of 1 to ro mm. (seen in 8 patients) was also 
included 1n this group. 

Fibrosis was the next most common 
parenchymal pattern. Roentgenographic 
criteria for this diagnosis were linear pul- 
monary densities which persisted for long 
intervals of time and were associated with 
decrease in lung tissue—retraction and dis- 
tortion of fissures, hili, vessels, bronchi, and 
mediastinal or other pleural surfaces.* 
These fibrotic parenchymal changes ranged 
from minimal linear scarring to more classic 
conglomerate densities of the upper lobe 
with associated hilar retraction and exten- 
sive bullous change (Fig. 7B). 

A chronic acinar pattern noted during 
the course of disease comprised 20 per cent 
of the parenchymal abnormalities. This 
was more commonly observed in the Negro 
patient. The acinar pattern was character- 
ized by some or all of the following: co- 
alescence; segmental or lobar distribution; 
fluffy margins; air bronchograms; and 
acinar nodules.? Only patients with per- 
sistence of the acinar pattern for at least 3 


Total 


Caucasian 


45 (45 patients) 126 (126 patients) 


12 39 

19 39 

8 36 

6 12 
$4 (35 patients) 157 (95 patients) 
30 80 

16 42 

8 22 

o 3 

8 (8 patients) 23 (23 patients) 
3 7 

2 5 

3 5 

o 4 

o I 

Oo I 


months, in association with negative bac- 
teriologic cultures, were included in this 
group. Large segmental consolidations (Fig. 
3, 4 and B) and scattered, hazy consolida- 
tions with irregular borders (Fig. 4) were 
the most commonly noted abnormalities 
within this group. All patients had either 
lymph node enlargement or parenchymal 
disease when this acinar pattern was ini- 
tially noted: 9 patients had associated 
lymph node enlargement; 18 patients had 
lymph node enlargement and another par- 
enchymal pattern; and 5 patients had no 
lymph node enlargement, but some other 
associated parenchymal abnormality. A 
reticulonodular density was the most com- 
mon parenchymal abnormality associated 
with the “acinar” pattern; (18 of the 32 pa- 
tients). The large, conglomerate densities 
of the upper lobe (Fig. 7B), often seen in 
end-stage fibrosis, were not included in this 
chronic acinar group. 

Chest roentgenograms showed eventual 
clearing (Fig. 3.8) in 1o of the 32 patients 
with a chronic acinar pattern. Twelve 
chronic acinar consolidations persisted with 
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bic. r. (4) Bilateral hilar and bilateral paratracheal 
Iymphadenopathy as seen on initial roentgenogram 
of the chest. Left paratracheal lymph nodes 
(arrow) are evident as a soft tissue density which 
silhouettes out the aortic arch. The pulmonary 
parenchyma is normal. (B) Follow-up roentgeno- 


of lymphadenopathy and the 
clearly identified. 


- 


aortic arch is 


little change during the course of follow-up; 
an additional 10 patients developed fibrotic 
changes in the area of previous consolida- 
tion. 

Only 3 patients (all Negro) showed a 
large nodular pattern. This consisted of 
sharply marginated nodular densities with 
an average diameter greater than 1 cm. 
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scattered throughout the lung parenchyma 


OTHER ABNORMALITIES 


Cardiomegaly without any other known 
predisposing cause was observed in 7 pa- 
tients (Table 1v). Clinical records showed 
no electrocardiographic evidence of either 
arrhythmia or heart block. All of these pa- 
tients had roentgenographic evidence of 
fibrotic pulmonary parenchymal disease. 

A total of 8 instances of pleural effusion 
was found in the series of 150 patients. 
Three of these were associated with other 


effusion of no other known cause (Table rv). 
One of these § patients (Fig. 6, A-C) under- 
went a thoracotomy and open biopsy of 
both lung and pleura; pathologic changes 
were shown to be consistent with sarcoido- 
sis, while numerous cultures of pleural fluid 
were negative. In 2 of the $ patients, needle 
biopsies of the pleura showed noncaseating 
granulomas; cultures of the pleural fluid 
were negative. Ín these instances, the 
pleural fluid had the characteristics of an 
exudate. Two other patients had roentgeno- 
graphic evidence of pleural fluid. Thoraco- 





Fic. 2. Diffuse reticulonodular pulmonary par- 
enchymal pattern without lymphadenopathy seen 
on chest roentgenogram. 
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centesis was not performed, but the pleural 
effusion subsequently resolved. Sputum 
cultures at the time of pleural effusion were 
sterile, and there was no clinical evidence 
of complicating illness. Three of the ¢ pa- 
tients, with no other known cause for 


pleural effusion than sarcoidosis, had as- 
sociated pulmonary parenchymal disease. 
The other 2 had only hilar Ivy mphadenop- 








Lic. 3. GD Diffuse reticulonodular parenchymal 
pattern seen on chest roentgenogram. There is alsa 
consolidation with air bronchograms involving the 
right middle and right lower lobes. (B) Roentgeno- 
gram taken $ months later. There has been marked 
clearing of the pulmonary parenchymal disease 
and interval decrease in lymphadenopathy. 


: Sarcoidosis 





Fic. 4. Bilateral hilar and bilateral paratracheai 
lymphadenopathy as seen on chest roentgenogram. 
There are scattered areas of parenchymal cone 
solidation with indistinct margins. Air broncho- 
grams are noted (arrows) within several of these 
consolidations. 


athv accompanying the pleural effusion. 
Although roentgenographic evidence of 
segmental volume loss, in association with 
either pleural effusion (Fig. 5, 4-C) or 
chronic acinar consolidation, was seen in 6 
patients, there was only t instance of lobar 
atelectasis. This was due to biopsy proven 
endobronchial sarcoidosis. Five instances of 
lymph node calcification (Fig. 7, Æ and 5), 
not seen on the initial roentgenograms, de- 
veloped during the course of follow-up. 
There were 4 instances of pneumothorax. 
All 4 of these were in Negro patients who 
had extensive pulmonary parenchymal dis- 
ease, There was only 1 case of pathologic- 
ally proved mycetoma. This developed in 


* 


a patient with extensive fibrotic disease. 





DISCUSSION 
San Francisco has a population which is 
13.4 per cent Negro.” Since this s 
showed almost twice as many Negroes as 


- 


: 
Ca Pe gh 
Cris 


Caucasians with pulmonary sarcoidosis, the 
predilection of this disease for Negroes js 


confirmed. This racial distribution is con. 
siderably different, however, from that re- 





ported by Ellis and Renthal? (77 per cent 
Negro in 135 cases) and Freundlich e al!” 
(82 per cent Negro in 300 cases). Freundlich 
noted a higher incidence of right para- 
tracheal lymphadenopathy, fibrotic con- 
traction, cavitation, mycetoma formation, 
pneumothorax, and atelectasis in Negro 
patients. Bilateral hilar with bilateral para- 
tracheal lymphadenopathy as well as nodal 
calcification occurred more frequently in 
Caucasians than expected according to the 
racial distribution of this study. There was 
a higher incidence of bilateral hilar and 
right — paratracheal lymphadenopathy, 
chronic acinar parenchymal pattern, large 
nodular parenchymal disease, and pneumo- 
thorax in the Negro. 

The frequency of the bilaterality of 
lymph node enlargement is noteworthy. 
This has been mentioned by other authors? 
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Fic. 5. (4) Roentgenogram of the 
chest reveals multiple large nodules 
scattered throughout the lung. (B) 
A lateral chest roentgenogram 
shows nodules which abut but do 
not cross both major and minor 
fissures (arrows). (C) The sharp 
margins of the multiple nodules as 
well as the relationship of a large 
nodule to the minor fissure are 
delineated on a laminagraphic 
section, 


but has been overshadowed by descriptions 
of the “1-2-3” sign of bilateral hilar and 
right paratracheal lymphadenopathy. Bi- 
lateral hilar lymphadenopathy was present 
in gO per cent of those patients with lymph 
node abnormality. Moreover, bilateral hilar 
with bilateral paratracheal lymphadenop- 
athv was more common than bilateral hilar 
with right paratracheal lymphadenopathy. 
Left paratracheal lymphadenopathy was 
dithcult to appreciate because of partial 
superimposition of the manubrium and 
aortic arch. In several of our patients, left 
paratracheal lymphadenopathy (Fig. 1, 4 
and B) was apparent when roentgenograms 
showing maximal lymph node enlargement 
were compared to roentgenograms made 
after lymph node regression. An inability 
to visualize the superior margin of the 
aortic knob should raise the possibility of 


Vor. t17, No. 4 


Pulmonary Sarcoidosis 784 





Fic. 6. (4) Bilateral hilar lymphadenopathy, bilateral paratracheal lymphadenopathy—left greater than 
right—and a large left pleural effusion as seen on initial roentgenogram. There is volume loss in the left 
lower lobe. (B) On a chest roentgenogram made 1 year later, interval increase in left pleural effusion can 
be seen. In this 1 year interim, there had been numerous thoracocenteses. The pleural fluid had the chemi- 
cal characteristics of an exudate and all cultures were sterile. (C) Tissue taken during open lung biopsv 
shows noncaseating granulomas (large arrows) containing numerous giant cells (small arrows). 


left paratracheal lymphadenopathy. Lam- 
inagraphy frequently confirmed the pres- 
ence of left paratracheal lymphadenop- 
athy. Paratracheal lymphadenopathy was 
frequently asymmetric. The occurrence of 
unilateral hilar? or anterior mediastinal 
lymphadenopathy was so rare that either 
of these would suggest some other diagnosis 
than sarcoidosis. 


A reticulonodular pattern was the most 
commonly observed pulmonary parenchs- 
mal abnormality. This pattern has been de- 
scribed? as due to granulomatous nodules 
and associated fibrosis within the interst- 
itium. Since this pattern can clear com- 
pletely, the linear component probably rep- 
resents an interstitial infiltrate rather than 
irreversible fibrosis. These reticulonodular 
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lic. 7. Gf) Bilateral hilar lymphadenopathy, right paratracheal lymphadenopathy, and diffuse reticulonodu- 


=" 


lar pulmonary parenchymal disease as seen on initial chest roentgenogram. There was no history of occu- 
pational exposure to dust. (B) Follow-up roentgenogram shows a tube in place after tracheostomy was 
performed. There is extensive fibrosis with hilar retraction, upper lobe conglomerate densities, bullae, and 
diaphragmatic tenting. Bilateral pleural effusions are seen. Extensive nodal “eggshell” calcifications have 
developed within the chest and abdomen. At the time of autopsy, histologic examination of the lymph 
nodes revealed numerous noncaseating granulomas with associated calcification and no evidence of doubly 


refractile bodies. 


densities were usually less apparent at the 
apices and bases of the lung. There was a 
tendency for concomitant decrease in 
Iymphadenopathy with increase in paren- 
chymal disease. 

Approximately one-fourth of the paren- 
chymal disease patterns were fibrotic. This 
group was most Important in terms of prog- 
nosis.'® Certain patients showing this pat- 
tern had extensive bilateral parenchymal 
disease and were particularly susceptible to 
severe complications. These complications 
included respiratory failure, cor pulmonale, 
pneumothorax, and mvcetoma formation. 
Once this fibrotic pattern had developed, it 
either persisted or worsened. Without pre- 
vious tissue diagnosis this pattern would 
have been indistinguishable on the roent- 
genogram from scarring by tuberculosis, 
fungal disease, or pneumoconiosis. 

Pathologicallv, the chronic acinar pat- 


tern often correlates with extension of the 
granulomatous process into alveolar spaces.? 
However, almost all disease processes 
which demonstrate a roentgenographic 
acinar pattern also show pathologic in- 
volvement of the interstitium.” This is par- 
ticularly true of sarcoidosis. Some patterns 
which appeared on roentgenograms as 
"acinar" may have been due to superim- 
position of numerous reticular and nodular 
densities. This was suggested by the fre. 
quent association of reticulonodular and 
chronic acinar patterns. This possibility 
should especially be considered when air 
bronchograms cannot be identified. Ap- 
proximately one-third of the patients with 
chronic acinar infiltrates eventually showed 
clearing. Theother two-thirds either showed 
persistence of acinar infiltrates for the dura- 
tion of follow-up or progression to fibrosis. 
The incidence and prognosis of this par- 


Vor. 117, No. 4 


ticular group has, to our knowledge, not 
been previously defined. 

The large nodular pattern of sarcoidosis 
is unusual.’ Despite extensive nodular dis- 
ease, these patients were relatively asymp- 
tomatic. The differential diagnosis included 
metastatic disease, lymphoma, and septic 
pulmonary emboli. In 2 cases nodules 
abutted but did not cross fissures (Fig. §, 
A-C). 

Heart disease in sarcoidosis may be due 
to direct myocardial involvement, usually 
manifest by arrhythmias, or it may be sec- 
ondary to lung disease." In this series, all 7 
instances of cardiomegaly were associated 
with fibrotic pulmonary parenchymal in- 
volvement, usually substantiated with clin- 


cal and electrocardiographic evidence of 


cor pulmonale. 

The frequency of pleural effusion in 
sarcoidosis has been reported to be from 1.5 
to 2.7 per cent.^!?? [n this series, there was 
a 3.3 per cent incidence of pleural effusion 
due to sarcoidosis. When a patient with 
sarcoidosis develops a pleural effusion, the 
possibility of tuberculosis pneumonia, or 
congestive heart failure should be con- 
sidered. However, pleural involvement by 
sarcoidosis without complicating disease 
may cause pleural effusion. 
pleural fluid, made in 3 of our 5 cases, were 
similar to others A in the lite "m 


ture. P? 


SUMMARY 


A retrospective roentgenographic analy- 
sis was made of 162 patients with a tissue 
s of sarcoidosis. 

Abnormal chest roentgenograms were 
d in over gO per cent of the patients at 
the time of positive tissue diagnosis. 

2. Pulmonary sarcoidosis was most fre- 
quently diagnosed in patients 20 through 
39 years of age, and was especially common 
in Negro women. 

3. More than 80 per cent of the 150 pa- 
tients with pulmonary sarcoidosis had 
lymph node enlargement. Bilaterality was 
the hallmark of this lym phadenopathy. Bi- 





Analyses of 


Pulmonary Sarcoidosis "E 


n hilar bd p Lodi igi 
idee lis; n Med eim j»aratr id 
lymphadenopathy. 

4. More than 60 per cent of the 150 pa- 
tients developed pulmonary parenchymal 
changes during the course of the disease. A 
reticulonodular pattern was most common. 
Fibrotic and chronic acinar patterns were 
less frequent but common patterns. 

g. Pleural effusion due to sarcoidosis was 
seen in § instances. 

6. Cardiomegaly, calcified nodes, pneu- 

mothorax, lobar atelectasis, and my eae 
were unusual manifestations of pulmonary 
sarcoidosis. 
Donald R. Kirks, M.D. 
Department of Radiology 
University of California 

School of Medicine 


San Francisco, California 94122 
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EOSINOPHILIC LUNG DISEASE* 
(OR HOW TO SLICE P.LE.) 


By LAURENCE A. CITRO, M.D., MICHAEL E. GORDON, M.D., and WALLACE T. MILLER, M.D. 


PHILADELPHIA, PENNSYLVANIA 


L'A parenchymal disease as- 
sociated with either blood or tissue 
eosinophilia has in the past been given a 
multitude of names. In our efforts to under- 
stand this group of diseases, we have been 
hampered by our terminology. 

It is the authors’ intention in this paper 
to present a classification which correlates 
the roentgenographic and clinical signs of 
eosinophilic lung diseases (Table 1). 

The clinical classification was first pre- 
sented by Crofton ef a/.5 in 1952. To this 
date, however, it has not been generally 
appreciated by the radiologist that the 
classification can also be used in conjunc- 


tion with the roentgenographic findings to 
arrive at a specific diagnosis rather than 
terming the disease process the “P.LE. 
syndrome." 

The problem in the past has been that 
many authors included in "Lóffler's syn- 
drome" diseases which did not fit the origi- 
nal criteria set down by Lóffler.?? The con-- 
fusion was compounded by applying to 
these diseases terms such as “eosinophilic 
pneumonia," “eosinophilic lung disease," 
and the “P.LE. (pulmonary infiltrates 
with eosinophilia) syndrome.” The classi- 
fication of Crofton eż a7. while not claiming 
to separate the diseases on the basis of 


Lun! 


B 


TABLE Í 


CLASSIFICATION CORRELATING CLINICAL AND ROENTGENOGRAPHIC FINDINGS 


Classification 


. Simple pulmonary eosinophilia 


(Loffler's syndrome) 


. Prolonged pulmonary eosinophilia 


A. Of unknown etiology 


B. Of known etiology 


Clinical Data 


Minimal symptoms, recovery in I 
month; peripheral eosinophilia 


Severe symptoms, may be fatal; 
usually lasts 2 to6 months, may be 
recurrent, responds to steroids 


Variable 


3. Tropical eosinophilia May have a prolonged course; 
marked eosinophilia; response 
to diethylcarbamazine 

4. Pulmonary eosinophilia Most commonly allergic aspergil- 


with asthma 


. A. Polyarteritis nodosa 
and variants 
(hypersensitivity angiitis, 
classical polyarteritis 
nodosa, allergic 
granulomatosis) 


B. Wegener's granulomatosis 


losis; infiltrates occurring in the 
course of chronic asthma or adult 
onset asthma may be prolonged 


Severe symptoms, pulmonary in- 
volvement usually occurring 
before multisystem disease, 
usually fatal 


Roentgenographic Findings 


Etiology 


Migratory peripheral infiltrates; Parasites, drugs, 
rapid clearing without treatment unknown 


Peripheral infiltrates; may pro- Unknown 


gress to diffuse consolidation 


Variable 


Disseminated, fine nodules, 
ranging from 2 to 4 mm.; 
increased interstitial markings 


Grape-like clusters, recurrent 
pneumonia, atelectasis 


A. Variation from interstitial 
markings to peripheral 
infiltrates to total 
consolidation 


B. Large nodules, cavitation, 
nodal involvement 
occasionally 


Parasites, fungi, viruses, 
bacteria, sarcoidosis, 
exogenous antigens 


Microfilaria 


Allergic aspergillosis 


Unknown 


Unknown 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3-6, 1972. 
From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania. 
This investigation was supported by USPHS Training Grant GM 01570-02. 
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Tase II 


MATERIAL 
No., Patient Clinical Data Roentgenographic Findings Pathologic Findings 
GROUP I 
Simple Pulmonary Eosinophilia 
1. G.M. Two weeks of rash, fever, and cough; Peripheral migratoryinfiltratescleared None 
30M WBC 15,000 with 25% eosinophilia spontaneously 
2. R.T. Asymptomatic patient; WBC 25,000 Peripheral infiltrates cleared None 
s4F with 40% eosinophilia spontaneously 
GROUP 2 
Prolonged Pulmonary Eosinophilia 
3. D.E. A t2 week history of fever, weight loss, ^ Bilateral peripheral migratory Lung biopsy: interstitial pneu- 
32M and cough; WBC 17,000 with 25% infiltrates monitis with round cells and 
eosinophilia; decreased vital capacity eosinophils 
4. E.B. Severe symptoms including hypoxemia Patchy infiltrates; progressed to total None 
28F and required steroids; WBC 10,500 lobar consolidation 
with 14% eosinophilia 
$. J.C. Cough, fever; respiratory insufficiency; Peripheral infiltrate progressed to Autopsy: organizing pneumonia 
24F no response to steroids; WBC 28,000 diffuse consolidation with eosinophils in the alveoli 
with 30% eosinophilia and interstitium 
6. C.O. Two months cough, fever, and hypoxia; Diffuse interstitial and alveolar Lung biopsy: interstitial pneu- 
57E improvement on steroids; WBC 12,000 infiltrates, involved mostly monitis, eosinophilic 
with 9% eosinophilia upper lobes pneumonia 
GROUP 3 
Tropical Eosinophilia 
7. R.V. An Indian student with dry cough; re- Fine nodules measuring 2 to 4 mm. None 
26 M  spondedtodiethylcarbamazine; 16,200 throughout the lungs 
WBC with 50% eosinophilia 
8. K.Z. Wheezing and cough for 1 week; treated Fine nodules throughout both lungs None 
42M with diethylcarbamazine; WBC 6,000 
with 42% eosinophilia; decreased 
vital capacity 
GROUP 4 
Pulmonary Eosinophilia with Asthma 
9. N.K. Episodic wheezing with cough and fever; RUL, RLL, and RML consolidation Aspergilli demonstrated in 
IF WBC 12,000 with 40% eosinophilia bronchial plugs 
10. S.G. Asymptomatic; WBC 12,000 with Nodular densities in the right upper —— Lobectomy; aspergilli found in 
15F eosinophilia lobe bronchial plugs 
11. C.W. Wheezing and cough; WBC 10,000 with Diffuse grape-like clusters of Aspergilli demonstrated in 
23F 33% eosinophilia consolidation bronchial plugs 
GROUP SA 
Polyarteritis Nodosa with Lung Involvement 
12. C.H. Cough followed by fever, rash, peripheral Central alveolar consolidation initially Autopsy: necrotizing vasculitis with 
50M neuritis, and hemoptysis; WBC 13,600 — a lingular infiltrate hemorrhage in the alveoli 
with §% eosinophilia 
13. T.A. Three admissions over a3 year period for RUL infiltrate, LUL infiltrate with Skin biopsy showed a vasculitis 
38 F cough and fever; peripheral neuritis; perihilar infiltrates; cleared on 
WBC from 10,000 to 31,000 with 20 steroid therapy 
to 80% eosinophilia 
GROUP 5B 
Wegener's Granulomatosis 
I4. W.L. Fever, cough, pharyngitis, otitis and Left perihilar mass; large peripheral Autopsy: vasculitis and granulomas 
48M renal failure; WBC 10,000 to 15,000 nodule in the lungs and hilar 
with 13% eosinophilia lymph nodes 
15. A.C. Arthritis, otitis, fever and renal failure; Bilateral apical infiltration and cavita- Autopsy: noncaseating granulomas 
45 F WBC 8,000 to 13,000 with 16% tion; nodule in the right lung field in the apices and lungs 


eosinophilia 


a a ——M———ntáó A CSSSECHEA 
WBC- white blood cells; RUL= right upper lobe; RLL= right lower lobe; RML- right middle lobe; LUL= left upper lobe. 
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etiology, does classify them into 5 clinical 
groups. The groups are: 1. simple pulmo. 
nary eosinophilia; 2. prolonged pulmonary 
eosinophilia; 3. tropical eosinophilia; 4. 
pulmonary eosinophilia with asthma; and 
š. polyarteritis nodosa. 

Using a modification of this classification, 
the radiologist can correlate the roentgeno- 
graphic and clinical findings and frequently 
arrive at a specific diagnosis. 


MATERIAL 


This review is based upon 15 cases of 
eosinophilic lung disease seen at the Hospi- 
tal of the University of Pennsylvania over 
the past 15 vears. There were 9 females and 
6 males, ranging in age from 15 to 66 years 
(Table 11). 

DISCUSSION 
1. SIMPLE PULMONARY EOSINOPHILIA 

The diagnosis of simple pulmonary 
eosinophilia should be limited to those 
cases which have eosinophilia, roentgeno- 
graphic changes, minimal symptoms, and 
rapid spontaneous resolution. The roent- 
genographic changes have been described 
as migratory, peripheral, homogeneous 
densities, which are usuallv of a combined 
alveolar and interstitial pattern. They may 
be unilateral or bilateral and quite often 
have a pleural based location. 

The etiology of this syndrome is thought 
to be allergic. Cases have been reported in 
association with parasites including Ascaris 
and Strongyloides stercoralis, and various 
drugs such as para-aminosalicylic acid® and 
nitrofuradantoin." 

The pathologic changes have been de- 
scribed as areas of pneumonic consolida- 
tion which consist of alveolar exudate con- 
taining many eosinophils, mononuclear 
cells, occasional foreign body giant cells, 
and no associated vasculitis. Eosinophils 
and other round cells are also found in the 
interstitium,’ 

A diagnosis of simple pulmonary eosin- 
ophilia 1s warranted in a patient with chest 
roentgenograms showing rapidlv clearing 
alveolar and interstitial changes, the pres- 
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lac. I. Case t. Simple pulmonary eosinophilia. À 30 
year old male with symptoms of fever, malaise and 
cough. Bilateral, peripheral migratory infiltrates 
cleared in 8 weeks. The short course with these 
roentgenographic changes suggests simple pul. 
monary eosinophilia. 


ence of peripheral eosinophilia and mild 
symptomatology (Cases t and 2; Fig. 3 
and 2). 


2. PROLONGED PULMONARY EOSINOPHILIA 


Two groups of patients may exhibit pro- 
longed pulmonary eosinophiha—those as. 
sociated with known etiologic factors, and 
those with a characteristic clinical and 
roentgenographic pattern of unknown etiol- 
ogy (chronic eosinophilic pneumonia). 

Manv diseases can occasionally cause 
prolonged pulmonary eosinophilia with 
lung infiltrates. These include drug allergy, 
parasitic infestation, fungal and bacterial 
infection,!® and diseases such as farmer's 
lung," sarcoidosis, psittacosis, primary 
atypical pneumonia, mushroom workers’ 
breeders’ disease.? These diseases present 
only with sporadic cases of eosinophilia, 
and can usually be identifed by clinical 
and laboratory means. While they must be 
considered in the differential diagnosis of 
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ic. 2. Case 3.58 
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eosinophilia, 


eosinophilic lung diseases, in this discus- 
sion, we are primarily concerned with 
chrome eosinophilic pneumonia. 

In a few patients chronic eosinophilic 
pneumonia will overlap simple pulmonary 
eosinophilia. However, patients with 
chronic eosinophilic pneumonia usually 
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pulmonary eosinophilia. (A and B) A 54 
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peripheral infiltrates that cleared spontaneously, placing this patient in the category 
| 


ar old asymptomatic female with migratory 
of simple pulmonary 





have more severe symptoms; the symptoms 
and  roentgenographic changes persist 
longer; the outcome mav be fatal; and 


vigorous therapy 1 





is required. It 1s of ut- 
most Importance to recognize this svn- 











dome since lack of appropriate therapy 
may be fatal (Case ¢; 








hic. 3. Case 4. Prolonged pulmonary eosinophilia. (Aand B) A 
heezing and hvpoxemia that required ox 
show patchy nonsegmental infiltrates which progressec 
later (B) as the patient became asymptomatic. The combination of a symptom 


- 








matic with fever, w 





ear old black female who was quite sympto- 
'gen and steroids. The chest roentgenograms 
i to total lobar consolidation C4) that cleared 2 weeks 
atic course requiring oxygen 








¢ 


and steroid therapy is indicative of chronic eosinophilic pneumonia. 
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s. Prolonged pulmonary eosinophilia. (A and B) A 24 year old female with a 6 week history of 


ra 


p Du r and respiratory insufficiency. Steroids were started only after the patient had a cardiac arrest; 


the patient expired 2 


days later. The peripheral infiltrate ( 


(41) progressed to total lung consolidation (B). 


The roentgenogra phic appearance combined with the severe clinical course is indicative of chronic eosino- 


philic pneumonia, 


Nine patients with chronic eosinophilic 
pneumonia have been described by Car- 
rington e£ a/.4 Their presenting symptoms 
included high fever, night sweats, weight 
loss, and dyspnea. Two-thirds of the pa- 
tients had a peripheral eosinophilia. The 
disease was considered life threatening in 
at least 1 patient and fatal cases have been 
reported.” Pulmonary function tests show 
restrictive lung disease with decreased 
vital capacity, "alveolar-capillary block" 
with hypoxemia, and decreased diffusing 
capacity (Cases 3, 4, c, and 6). 

The pathologic changes consist of eosino- 
philic exudation into the alveoli and inter- 
stitium, associated with vasculitis of small 
vessels. Organization with fibrous tissue in 
the alveoli and interstitium is also a fea- 
ture ut 

The roentgenographic findings have been 
well described.^!'? In general, the findings 
on any single roentgenogram are indis- 
tinguishable — from simple pulmonary 
eosinophilia. On serial. roentgenograms, 
distinguishing features include a pro- 
longed course, rapid clearing with steroids, 


which was confirmed at autopsy. 


upon ene dd ed i C arrington ef ad 
have emphasized the peripheral nature of 
the infiltrates by terming the pattern "the 
negative of pulmonary edema." In our 4 
cases, only 1 presented in this manner. 
The other cases showed either diffuse lung 
disease or segmental infiltrates (Cases 4, 
c, and 6; Fig. 3, 4, and 5$). 

The radiologist should suspect chronic 
eosinophilic pneumonia when encountering 
a patient with eosinophilia, severe or lite 
threatening symptomatology, and a pro- 
longed course associated with the previ- 
ously described roentgenographic changes, 
The progression from peripheral infiltrates 
to almost complete consolidation is not 
seen in simple pulmonary eosinophilia 


3. TROPICAL EOSINOPHILIA 


Tropical eosinophilia was first described 
as a symptom complex by Weingarten.?* 
Donohugh? states that the criteria for 
diagnosis are: 1. recent residence in the 
tropics; 2. pulmonar: y symptoms; 3. an 
eosinophil count in excess of 2,000/mm.? of 





s7 year old female with a prolonged course of 
cough and malaise, who became less symptomatic 
after steroid treatment. The chest roentgenogram 


shows a disseminated interstitial and = alveolar 
pattern that cleared after steroids, suggesting that 
this patient had chronic eosinophilic pneumonia, 
which was confirmed by a lung biopsy. 


blood; 4. a positive filarial complement 
fixation test; and c. good clinical response 
to diethvlcarbamazine. 

Pulmonary symptoms such as nocturnal 
cough, asthma, and dyspnea dominate 
the clinical picture. If untreated, the dis- 
ease mav run a prolonged course, and the 
end result mav be pulmonarv fibrosis. 

The etiologv of the disease, although un- 
proven, is thought to be due to micro- 
filaria.5 This is supported by the finding 
of microfilaria in nodular lesions in the 
lungs,” the specific response to antifilarial 
drugs and the positive complement fixa- 
tion test. 

The pathologic changes seem to be re- 
lated to the duration of the illness. Patients 
with a short history of symptoms show a 
histiocvtic interstitial infiltration of the 
lung parenchyma; patients who have had 
a longer history show peribronchial and 
perivascular accumulations of eosinophils- 
“an eosinophilic bronchopneumonia." 
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Roentgenographically, the changes are 
quite distinctive. The vast majority of the 
cases will show increased interstitial mark- 
ings and disseminated 2 to 4 mm. nodules 
throughout both lungs’? (Cases 7 and 8; 
Fig. 6). Both the increased interstitial 
markings and the nodules are more pro- 
nounced in the lower lung fields with rela- 
tive sparing of the apices. Infrequently, 
there may be patchy areas of consolidation 
superimposed upon these changes. Few, if 
anv, of the other eosinophilic lung diseases 
exhibit this roentgenographic pattern. 
Typically, these changes will resolve in 
1 or 2 months after therapy. 


Fic. 6. Case. 8. Tropical eostnophilia. Roentgenogram 
of this 42 year old male who had been to India and 
had symptoms of wheezing and cough, shows a 
disseminated fine nodular pattern. The history of 
travel to India and this nodular pattern is sug- 
gestive of tropical eosinophilia. This was confirmed 
by the disappearance of symptoms and respiratory 
findings after treatment with diethylcarbamazine. 


Vols 117, No. 4 


4. PULMONARY EOSINOPHILIA WITH ASTHMA 


Eosinophilia and infiltrations of the lung 
can occur in asthmatics. Ford! described 
20 cases of pulmonary eosinophilia in 
§,702 asthmatics which he labelled as 
Lófflers syndrome. Scadding" described 
“intrinsic” and “extrinsic” asthmatics and 
stated that a high proportion of eosino- 
philic lung disease in extrinsic asthmatics 
is due to allergic aspergillosis. 

Allergic aspergillosis 1s by far the most 
common cause of pulmonary eosinophilia 
in asthmatics in the authors’ opinion. 
Clinically, the disease may present as 
adult onset asthma or exacerbation of long 
standing asthma, The symptoms include 
increased sputum production, wheezing, 
fever, cough and eosinophilia. Steroids offer 
prompt relief. The diagnosis can be made 
by finding aspergilli in the bronchial plugs. 

Roentgenogr aphically, it can present as 
recurrent pneumonitis and/or atelectasis 
of one or more segments of the lung (Case 
9). Specific findings observed in some pa- 
tients consist of a nodular pattern re- 
sembling a cluster of grapes radiating from 
the hilum (Cases 10 and 11; Fig. 7). 





7. Case 11. Allergic aspergillosis. A 23 year old 
female with coughing and wheezing has a “‘yrape- 


FIG. 


like” cluster of consolidation which cleared with 
steroids. This pattern is quite suggestive of allergic 


aspergillosis, which was proved by microscopy of 


a bronchial plug. 
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A history of pulmonary eosinophilia as- 
sociated with chronic asthma, or adult 
onset asthma, correlated with the above 
roentgenographic angie. song sugges sts 


e 


§. POLYARTERITIS NODOSA (N ECROTIZING ANGIITID ES! 
There have been reports in the literature 
of polvarteritis nodosa with lung involve- 
ment.? Some authors take exception to 
this and state that classical polyarteritis 
nodosa rarely, if ever, involves the lung.’ 
Zeek? has offered a classification. which 
mav clear the confusion. She stated t that 
the group of diseases termed “necrotizing 
angiitides" could be subdivided as follows: 
1. hypersensitivity angntis; 2. allergic 
granulomatosis and angiitis; 3. rheumatic 
arteritis; polyarteritis nodosa; and z. 
temporal arteritis. The groups are patho- 
logically distinguished by the types of 
vessels involved and the presence or ab- 
sence of associated tissue necrosis and 
granulomas. For the present discussion, we 
are concerned with hypersensitivity an- 
giitis, classical polyarteritis nodosa, and 
allergic granulomatosis and angiitis. 
Pathologically, classical poly ‘arteritis 
nodosa rarely involves the pulmonary ar- 
teries, but typically involves small and 
medium muscular svstemic arteries) Ex- 
travascular lesions (granulomas) and 
necrotizing alveolitis are not features of 
classical polyarteritis nodosa. In hyper- 
sensitivity angiitis, the arteritis involves 
the pulmonary -arteries and small systemic 
vessels. Hypersensitivity angutis may be 
associated with a necrotizing alveolitis. 
Allergic granulomatosis and angiitis gen- 
erally have the same vascular pathology as 
hypersensitivity angiitis but also exhibit 


extravascular tissue necrosis and granu- 
lomas. 


To the authors’ knowledge, there has 
been no roentgenographic pathologic cor- 
relation of these entities reported in the 
literature. From the present point of view, 
we shall term all of these diseases poly- 
arteritis nodosa with pulmonary involve. 
ment, recognizing that we are dealing with 
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Vic. 8. Case 12. Polvarteritis nodosa with pulmonary 
involvement. Central alveolar consolidation, the 
"bat wing" appearance, is present in this so year 
old male who expired after progression from a 
cough and upper respiratory infection to hemopty- 
sis and respiratory insufficiency. This roentgeno- 
graphic pattern is not specific for polvarteritis 
nodosa with lung involvement, but is suggested 
in a patient with eosinophilia, alveolar consolida- 
tion, and systemic disease. Autopsy showed 
changes consistent with hypersensitivity angiitis. 


a group of interrelated diseases with vary- 
ing manifestations and that the cases with 
pulmonary involvement are probably hy- 
persensitivity angiitis or allergic granu- 
lomatosis. 

Approximately 20 to 30 per cent of the 
'ases of polyarteritis nodosa have periph- 
eral eosinophilia; ® 25 per cent of the 
cases have pulmonary involvement at 
autopsy; and a combination of eosino- 
philia and pulmonary infiltration will occur 
in 10 per cent.’ 

Clinically, these patients with poly- 
arteritis nodosa with lung involvement 
usually present with the pulmonary symp- 
toms before other organ involvement. 
Eosinophilia may be quite marked and 
persistent. 

The roentgenographic changes in poly. 
arteritis nodosa have been variously de. 
scribed.?? We think that the changes de- 
scribed as increased linear markings with 
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fine nodulation (generally in patients with- 
out pulmonary symptoms) are seen in pa- 
tients with classical polyarteritis nodosa. 
Nonsegmental, parenchymal consolida- 
tions which often clear only to reappear 
are more characteristic of hypersensitivity 
angitis. Generally, the more pronounced 
roentgenographic changes appear only in 
those patients with pulmonary symptoms.” 
Divertie and Olsen’ compared 30 cases 
of what they termed Lóffler's syndrome, 
but which included some cases of pro- 
longed pulmonary eosinophilia, to 13 cases 
of poly arteritis nodosa with lung invalue: 
ment. Thev found the following clinical 
characteristics to be helpful in distin- 
guishing the 2 groups: age-- patients with 
polvarteritis nodosa were 15 vears older 
on an average; hemoglobin—almost all 
the patients with polyarteritis nodosa with 
lung involvement were anemic; blood urea 
nitrogen values--$5o per cent of the pa- 
tients with bd ‘arteritis nodosa were 








with lung involve- 


Frc. 9. Case 13. Polyarteritis nodosa 
ment. A 38 year old female had several admissions 
for cough and fever. Finally, after steroid therapy, 


she improved. The chest roentgenogram shows 
peripheral infiltrates which were migratory. These 
findings are consistent with polvarteritis nodosa 
with lung involvement. The clinical diagnosis was 
substantiated by a muscle and skin biopsy. 
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a nodule in the right middle lobe. Th 
findings have previously been described in 
the literature?” 











lic. 10, Case 14. Wegener's granulomatosis. This 48 
vear old male presented with fever, wes epi- 
staxis, and renal failure and later died. Roentgeno- 
gram reveals a right perihilar mass, found to be 
Wegener's granulomatosis on autopsy. 


pur, 












uremic. Hemoptysis occurred in 60 per cent 
of the patients with polvarteritis nodos: 

but only in 12 per cent of the patients with 
simple or prolonged pulmonary eosino- 
philia. 


Polvarteritis nodosa with lung involve- 





ment can present as eosinophilic lung dis- 


A 


ease (Cases 12 and 13; Fig. 8 and g). The 
ae appearance is similar to 
prolonged pulmonary p how- 
ever, the presence of multisystem involve- 
ment is indicative of M NEN nodosa 
with lung involvement and the diagnosis 
can be suggested on this basis. 

Wegener's granulomatosis is not usually 
included in the differential diagnosis of 
eosinophilic lung diseases. Most authors 
agree that eosinophilia is not a prominent 
feature of this disease; however, Walton? 
found a ar See in 40 per cent 
of his cases. The authors have seen 2 cases 


-— 

















Eig. 11. Case 15 granulomatosis. | 
B) A 4s year old female presented with arthriti 















of W Minn) granulomatosis which had otitis, fever, and renal failure. Chest roentg 

peripheral eosinophilia (Cases r4 and 15; gram (4) reveals a nodule in the right lung, anc 

Fig. 10 and 11). One case presented with bilateral apical infiltrations with cavitation (5). 

a masses on the ch est roentgeno- 3 ests and sputum SESS were consis stently 
= negative for tuberculosis. The roentgenogr 





ram, and the second had bilateral apical xod Cine dearrs are “ei MS 
UAM with cavitation associated with ener's granulomate is which was 
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Occasionally, a patient may present with 
symptoms similar to polyarteritis nodosa; 
however, if the chest roentgenogram re- 
veals relatively large pulmonary nodules 
with or without cavitation, the diagnosis 
of Wegener's granulomatosis is suggested. 


SUMMARY 


A categorical approach to eosinophilic 
lung disease is discussed. 

Using the clinical and roentgenographic 
information, the numerous causes of this 
syndrome can be separated into § groups: 1. 
simple pulmonary eosinophilia; 2. pro- 
longed pulmonary eosinophilia; 3. tropical 
eosinophilia; 4. asthma associated with 
pulmonary eosinophilia; and 5. polyarteritis 
nodosa and its variants. 

Fifteen illustrative cases are presented. 


Wallace T. Miller, M.D. 

Department of Radiology 

Hospital of the University of Pennsylvania 
3400 Spruce Street 

Philadelphia, Pennsylvania 19104 
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THE ROENTGENOGRAPHIC MANIFESTATIONS OF 
PULMONARY OPPORTUNISTIC 
INFECTIONS* 


By DAVID G. BRAGG, M.D.,} and BURTON JANIS, M.D. 


SALT LAKE CITY, UTAH 


RELATIVELY new field of medicine 

in the form of opportunistic infectious 
disease has evolved with the advent of 
transplantation, increasing survival of indi- 
viduals with neoplastic diseases and an ever 
increasing array of more potent chemo- 
therapeutic and immune suppressing agents. 
Since the mid 1960s, a spiraling incidence of 
these opportunistic infections has been re- 
ported in the medical literature; however, 
little can be found in the radiologic litera- 
ture emphasizing the dilemma in attempt- 
ing to distinguish between the effects of a 
primary disease, the complications of ther- 
apy, or opportunistic infection.” 

It is the purpose of this paper to review 
§2 instances of well documented opportun- 
istic lung disease and analyze the roent- 
genologic features involved in their presen- 
tation and evolution. 

In the context of this article, opportunis- 
tic disease is defined as an infection in a 
host with altered defense mechanisms, tem- 
pered either by his primary disease or sub- 
sequent therapy. The offending organisms 
found 1n such circumstances may thus be 
saprophytes or pathogens which become 
more virulent under the conditions of al- 
tered host resistance. Differential diagnos- 
tic considerations must be placed in their 
appropriate setting to distinguish between 
the complications of the underlying dis- 
ease, its therapy and the different mode of 
presentation of these opportunistic organ- 
isms than when they are seen as primary 
pathogens. 

In recent years the increased frequency 
of opportunistic infection has been well 
documented in many articles,15-26.29.31,36,37,53 


Of particular concern is our inability to 
diagnose this disease process ante mortem, 
as well as the frequency by which oppor- 
tunistic lung disease 1s found to be the pri- 
mary cause of death with the underlying 
disease apparently under control.%.36 


MATERIAL AND METHOD 


The cases were collected at random from 
a far larger group in our review of patients 
with diseases associated with altered im- 
mune mechanisms, postmortem records, 
bacteriologic files, and transplantation sum- 
maries. The broad categories of underlying 
diseases involved in this review are sum- 
marized in Table 1. 

Fifty-two examples of opportunistic pul- 
monary inflammatory disease were included 
in this study based on good documentation 
of the underlying organism, adequate clini- 
cal information as well as satisfactory roent- 
genographic studies encompassing the prob- 
lem. Table 1 gives the organisms respon- 
sible, listing 52 separate episodes in 49 pa- 
tients, with 3 individuals having temporal- 
ly separate episodes of opportunistic pul- 
monary disease. Our random process of case 
selection, therefore, does not include all 
opportunistic infections at the University 
of Utah Medical Center, nor reflect the in- 
cidence for each underlying disease. 

Table 111 outlines the method by which 
the diagnosis of these organisms was estab- 
lished. Each case was analyzed as to the 
status of the underlying disease, its ther- 
apy, the onset of pulmonary presenting 
signs and symptoms of the opportunistic 
disease, method of diagnosis and the re- 
sponse to treatment. Roentgenographic 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3-6, 1972. 
From the Department of Radiology, and Division of Infectious Diseases, University of Utah Medical Center, Salt Lake City, Utah. 
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. Í Assistant Professor, Division of Infectious Diseases. 
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TABLE | 


BROAD CATEGORIES OF UNDERLYING DISEASES 


Underlying Diseases 


Patients 
Leukemia II 
Lymphoma 4 
Renal transplant 17 
Other malignancies 4 
Miscellaneous 13 
Total 49 


studies on each case were analyzed as to the 
presenting appearance, progression and 
resolution of each opportunistic episode. 
The 16 cases discovered by sputum analysis 
were all confirmed by either response to 
therapy, course of the disease or postmor- 
tem examination. Each of the 15 cases con- 
firmed at autopsy (29 per cent) had roent- 
genographic studies ante mortem consid- 
ered adequate for retrospective review. In 
all instances, the opportunistic pulmonary 
disease was felt to be responsible for the 
major roentgenographic and pathologic 
changes. 


CLINICAL AND BACTERIOLOGIC 
CONSIDERATIONS 


A brief review of each of the less common 
organisms concerned in this study is essen- 
tial to the understanding by the radiologist 
of the presentation and course of these op- 
portunistic infections. 
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TABLE II 


OFFENDING ORGANISMS 


Pneumocystis carinii 12 
Nocardia 3 
Phycomycetes 3 
Cytomegalic inclusion disease 5 
Aspergillus 4 
Bacterial 18 
Coccidioides immitis I 
Candida 2 

Total 52 


I. PNEUMOCYSTOSIS 


Pneumocystis carinii is the only proto- 
zoan member of the class Haplosporea 
pathogenic for man.” Practically nothing 
is known about the epidemiology and trans- 
mission of this parasite in humans.?:9 Ex- 
perimental work with rats has shown that 
prolonged treatment with corticosteroids 
can activate latent infections of Pneumo- 
cystis carinii.” It is interesting to speculate 
that this mechanism of immune suppression 
may be the experimental counterpart of the 
disease in humans. 

Pneumocystosis occurs in 2 clinical set- 
tings in humans. An epidemic form in 
Europe has been described in premature or 
debilitated infants, presenting as plasma 
cell pneumonia.’ Many of the earlier 
roentgenologic descriptions of pneumocys- 
tosis arose from studies of this primary form 


Tague III 
METHOD OF DIAGNOSIS* 











Biopsy Needle Open Lung Sputum 
Positive Biopsy Examination Autopsy Other 

Nocardia (7) 4/ 5 1/1 I 
Pneumocystis (12) 3/3 5/5 I 3 
Aspergillus (4) 1/1 3 
Bacterial (18) 2/2 13 3 
C.I.D. (5) o/2 1/1 3 
Phycomycetes (3) *5/2 I 
Coccidioides immitis (1) O/1 1 tracheal 
Candida (2) 2 

Totals 9/13 10/10 16 15 I 





* Two explorations to document. 
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of the disease, describing it as largely inter- 
stitial in presentation. This experience has 
been translated to the opportunistic form of 
the disease and we feel it to be in error. The 
other human form of Pneumocystis carinii 
infection in man occurs as an opportunistic 
process seen in patients with primary or ac- 
quired alterations in host defenses.30:31,37,42,43,45 
It may be that intensive immunosuppres- 
sive therapy activates inapparent infesta- 
tions of Pneumocystis carinii, giving rise to 
clinically significant disease.’ 

The clinical presentation 1s quite typical. 
The patient develops dyspnea, tachypnea, 
a low-grade fever and a dry cough. Cyanosis 
js usually associated; however, few auscul- 
tatory findings are noted aside from occa- 
sional dry rales.1$4924.7 Blood gas analysis 
discloses an alveolar-capillary block-like 
syndrome.‘ The organisms are rarely re- 
covered from the sputum alone, and diagno- 
sis usually demands transtracheal aspira- 
tion, lung aspiration, lung biopsy or endo- 
bronchial brush biopsy.7:15.30,40 

The pathology seen in cases of Pneumo- 
cystis carinii pulmonary disease is prin- 
cipally confined to the alveolar areas.’ The 
organisms are stained best with Gomori's 
methanamine silver stain and are found 
predominantly within the alveoli. The 
alveolar spaces are filled with a pink, foamy 
material with little in the way of an inter- 
stitial inflammatory response. 


II, NOCARDIOSIS 


Pulmonary nocardiosis is most frequently 
caused by Nocardia asteroides which is an 
aerobic, gram positive, partially acid-fast 
branching Actinomycetes.!^ These organisms 
are common in nature and have been iso- 
lated widely from soil specimens in North 
America." In marked contrast to phycomy- 
cosis and aspergillosis, Nocardia species are 
rarely found as contaminants in the respira- 
tory tract.?? 

The primary site of infection in man 1s 
usually the lung with about one-third of 
these infections remaining confined to the 
respiratory system. The other common 
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site of metastatic spread occurs to the 
central nervous system. 

The pathologic response in the involved 
tissue 1s one of extensive suppuration and 
abscess formation. Although nocardiosis 
can be present as a primary disease, recent 
reports have emphasized its role as an op- 
portunist.™ 


Il. PHYCOMYCOSIS 


The class Phycomycetes contain fungi 
with non-septate hyphae. Three genera 
within this class, which are often the cause 
of the clinical disease phycomycosis, are 
Rhizopus, Mucor and Absidia. These 3 
genera are omnipresent in man’s surround- 
ings, but only rarely are they associated 
with disease. Most cases of phycomy- 
cosis are discovered in people with diabetic 
ketoacidosis, and the majority of these in- 
dividuals present with a rhinocerebral form 
of the disease.^53935,5 Patients with leu- 
kemia or lymphoma as well as those being 
treated with immune suppressive therapy 
more often develop the pulmonary form of 
phycomycosis.3596 The reasons for this 
occurrence are not known. 

In either cranial or pulmonary locations, 
the pathology 1s similar. These organisms 
tend to invade blood vessels and lymphatics 
leading to the formation of septic thrombi, 
infarction and tissue necrosis.*??4 Due to 
the ubiquitous nature of these organisms, 
diagnosis depends upon the demonstration 
of invasive fungi with characteristic 
morphology in biopsy specimens and fungal 
growth from lung tissue, transtracheal or 
lung aspirates." 


IV. CYTOMEGALIC INCLUSION DISEASE (C.I.D.) 


The cytomegaloviruses belong to the 
herpes group of viruses and are morpho- 
logically indistinguishable from herpes 
simplex and varicella viruses.? Cyto- 
megalovirus infections are present in ap- 
proximately 1 per cent of newborn infants 
in this country, increasing to IO to 20 per 
cent of children by the time they reach 
the third or fourth month of life. Most 
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of these infections are clinically asympto- 
matic. The propensity of the cytomegalo- 
virus to produce latent infections and their 
subsequent activation in a compromised 
host may explain some of the disease now 
being reported as opportunistic infections.” 
Similarly, the virus may enter the host via 
blood transfusions or organ transplanta- 
tion,3-4 

Infection in the compromised host occurs 
in 2 clinical forms, one being a heterophile 
negative mononucleosis-like syndrome! and 
the other a pulmonary infection. The 
symptomatology of the pulmonary form of 
the disease is nonspecific and only rarely 
will pure cytomegalovirus lung infection be 
considered as the primary cause of death.” 

Pathologically, the pneumonic form of 
the disease is characterized by mononu- 
clear cell proliferation with cytomegaly. 
Severe infections are accompanied by local 
hemorrhage and necrosis. At present, 
there is no specific therapy for this disease 
process. 


V. ASPERGILLOSIS 


The class of Fungi Imperfecti contains 
organisms with septate hyphae.? The spe- 
cies of Aspergillus which cause human dis- 
ease reside in this class and the presence 
of septate hyphae allows microscopic dif- 
ferentiation from Phycomycetes. The most 
common species involved in human dis- 
ease is Aspergillus fumigatus. 

Since the Aspergilus species are ubi- 
quitous in man's environment and are 
frequently encountered as contaminants 
of respiratory secretions,? the diagnosis 
rests upon the isolation of these organisms 
from body fluids or the demonstration of 
the fungus as an invader in tissue sec- 
tions.?? The lung is the most common site 
for infection. The clinical-pathologic spec- 
trum of pulmonary aspergillosis runs the 
gamut from a relatively asymptomatic 
solitary granuloma to a severe necrotizing 
bronchopneumonia.! Aspergillosis as an 
opportunistic process appears to behave 
differently than the previously described 


Pulmonary Opportunistic Infections 


80I 


primary forms of the disease.!9?159 In the 
opportunistic setting, aspergillosis tends 
to take on a more aggressive clinical and 
roentgenologic course. It appears to be 
more common as an opportunistic prob- 
lem in association with neoplasms, as were 
3 of our 4 cases.” 


ROENTGENOGRAPHIC FINDINGS 


Of primary interest were the roentgeno- 
graphic studies concerning the group of 
Pneumocystis carinii, Nocardia, Phyco- 
mycetes, cytomegalic inclusion disease, 
Aspergillus, and the bacterial organisms. 


I. PNEUMOCYSTOSIS 


In only 4 of the 12 cases were we able to 
distinguish retrospectively the interstitial, 
perihilar origin of this process described so 
frequently in the literature. 9:10.1823,28,35.46 Ty 
virtually every case the dominant roent- 
genographic pattern from its beginning 
was one of an alveolar process. This initial 
phase often was one of an ill-defined 
"acinar" pattern resembling interstitial 
disease but rapidly progressed to con- 
fluence. As has been reported earlier, the 
consolidative phase may involve the entire 
lung but until late, usually spares the ex- 
treme peripheral portions of the lung 
parenchyma (Fig. 1, 4-C). Except for 1 
case, no pleural effusions were noted al- 
though most of these sequential studies 
were anteroposterior roentgenograms made 
with the portable unit only. There was no 
evidence for mediastinal lymphadenopathy. 
In 1 case, the disease remained confined to 
the right lower lobe as a nonspecific 
pneumonic infiltrate. At postmortem ex- 
amination this was proved to be a Pneumo- 
cystis carinii infection. 

Emphasis should thus be placed on the 
alveolar presenting features and subse- 
quent evolution of Pneumocysiis carinii 
pulmonary involvement which conforms 
to its pathologic presentation.?199? With 
the realization that this process is alveolar 
in form, and fortified by the constancy of 
the presenting clinical features, radiol- 
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quite typical of the roentgenographic features of our 


ogists should then be able to significantly 
narrow their differential considerations. 
The main roentgenographic differential 
problems include diffuse alveolar hemor- 
rhage and the effects of pulmonary edema 
or uremic lung disease. Diffuse alveolar 
hemorrhage may exactly mimic the above 
described changes of Pneumocystis carinit 
pneumonia; however, the clinical setting 


should be vastly different (Fig. 2). 
li. NOCARDIOSIS 


The 7 cases of nocardiosis resembled 
those reported by Grossman eż al. There 
were 2 examples of an alveolar infiltrative 
process, lobar in distribution, Four ex- 
amples of cavitary lesions were noted, 1 of 
which involved a mass, with the remaining 
3 occurring in lobar infiltrative areas 
(Fig. 3). One case demonstrated an em. 
pyema, together with mediastinal lymph- 
adenopathy and a superior vena caval 
obstruction. This case was confused clin- 
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Fic. 1. Pneumocystis carinii. (A) October 22, 
1969. (B) November 5, 1969. (C) November 
7, 1969. This 21 year old renal transplant 
patient was being followed in the hospital 
during a rejection crisis. Æ represents his 
"control chest roentgenogram some 2 
weeks before the onset of pulmonary symp- 
toms. Bis the initial roentgenogram sub- 
sequent to his becoming symptomatic and 
shows an alveolar pattern with “acinar” 
nodules which had become confluent. C is 
the roentgenogram 1 day prior to death. 

Note the almost total lung involvement 

with well-defined air-filled bronchi. This was 





12 Pneumocystis patients. 


ically with a primary lung tumor, This 
latter example may indeed represent an 
instance of primary nocardiosis; however, 





considerations in a case of diffuse alveolar disease 
are: 1. pneumocystis pneumonia; 2. uremic lung 
disease; 3. intraalveolar hemorrhage; 4. congestive 
heart failure. The clinical setting should provide 
the main clues in roentgenographic differentiation. 
Also, the lack of a pleural efusion with Pneumo- 
cystis and its frequent presence in entities 2, 5 and 
4 are helpful differential points. 


lic. 2. Pneumocystis pneumonia. The ditferential 
il 
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it was superimposed on chronic obstruc- 
tive lung disease. Of the group of 7 cases, 
all were diagnosed ante mortem, e only 
1 appearing to represent a treatment 
failure, subsequently confirmed at post- 
mortem examination. 

The roentgenologic differential consid- 

erations in our group of nocardiosis cases 
w would 2 Puri dE pe e 


de scribed ibat uenti » as well as excava- 
tion within a primary or metastatic tumor. 
As 5 of the 7 examples of nocardiosis were 
discovered in patients having undergone 
renal transplantation, a cavitarv focus in 
an infiltrative or nodular pulmonary lesion 
should strongly suggest the diagnosis of 
nocardiosis, particularly in a transplant 
recipient (Fig. 4). 
Hi. PHYCOMYCOSIS 

Three cases from the Class Phyco- 
mvcetes were reviewed (Table i). In i 
individual, a juvenile onset diabetic, mu- 
cormycosis was documented. A second 
individual with mildly elevated blood 
sugar values was shown to have an un- 





Fic. 3. 
patient presented with fever and left pleuritic 
pain. Her roentgenogram on admission shows an 


Norardiosis. Thus 24 year old renal transplant 
chest 


infiltrative process with an eccentric cavitary 
focus. Nocardia asteroides was found on percuta- 
neous biopsy $ days later. The lesion gradually 
faded after months of triple sulfa therapy. Both 
the roentgenographic appearance of a cavitary in- 
filtrative process and the slow resolution were 
typical of our group of 7 cases of nocardiosis. 
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Fic. 4. Nocardiosis. The differential considerations in 
the cavitary infiltrative process are: 1. nocardiosis 
(lobar infiltrate or cavitary mass); 2. aspergillosis: 
3. phycomycosis; 4. necrotizing b baeer pneu- 
monia; §. excavating primary or metastatic tumor, 
Aspergillosis usually presents with nodular lesions 


i 


which excavate. The course both clinically and 
roentgenographically should allow one to exclude 
phycomycosis and the necrotizing bacterial pneu. 
monias. 


differentiated type of Phycomvcetes at 
postmortem examination. This patient 
had been treated for an ill-defined lett 
upper lobe infiltrate presumed to be of 
tuberculous origin. The third individual 
with chronic glomer ulonephritis on steroids 
was found to have an Absidia organism 
causing his pulmonary disease. Both the 
Mucor and Absidia infections evolved 
o ' into cavitary rud » ae ex- 


mass de Pose wile a I cad 
Rapid enlargement of both the mass and 
cavity occurred in spite of open surgical 
debridement. Terminally the lesion eroded 


into the right main stem bronchus anc 
perforated the superior branch of the right 
pulmonary artery (Fig. 5, ,7-C). The 


Absidia organism produced bilateral pul- 
monary disease with both empyemas and 
multiple cavitary lung abscesses, No re- 
sponse to medical and surgical therapy was 
visible on serial chest roentgenograms, and 
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with a central mass pA Ag to the Wen Galles of the 
and debridement failed to reveal the true diagnosis. (C) 
ae oui shows poor filling of the superior branches or the right pulmonary artery. On 
the patient was de 


increased in size; however, an open lung biopsy 
The pulmonary 
April 23, 1969, 6 days following C, 


Se 


and Burton Janis 
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EE was ad s M a NET er and cough on 


cavity. cee nts the lesion had 


( (B ) Or ne 


ad, having exsanguinated from the mucor lesion 


eroding the pulmonary artery and extending through the right main stem bronchus. The histology was 


t 
finally e established at autopsy. 


terminally a bronchopleural fistula de- 
veloped. 

In spite of the small number of cases, the 
aggressive tendencies of the Phycomycetes 
in 2 of the 3 cases allowed it to present a 
unique roentgenographic pattern with no 
significant opportunistic differential con- 
siderations. 


IV. CYTOMEGALIC INCLUSION DISEASE (C.I.D.) 


The § cases of C.L.D. were all noted in 
adults. The common roentgenologic fea. 
tures were poorly defined alveolar in- 
filtrates, in all cases limited to the upper 





lung fields (Fig. 6). None of these lesions 
were observed to undergo excavation. With 
I exception, they tended to follow a less 
aggressive course than anv of the oppor- 
tunistic organisms we reviewed. This ex- 
ception occurred in a 33 year old male 
renal transplant patient, whose lung dis- 
ease progressed to a diffuse alveolar process 
over a I week period of time and repre 
sented the primary cause of his death. The 
principal roentgenographic differential con- 
siderations in this C.I.D. group thus con- 
cerned septic pulmonary emboli, aspergil- 
losis and pulmonary lymphoma. None of 





- 
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our $ cases involved an individual with an 
underlying Ivy mphoma. 


Vo ASPERGILROSIS 


All 4 of the cases of aspergillosis pre- 
sented with an ill-defined nodular pattern 
usually confined to the upper lung fields. 
Each of these nodular lesions subsequently 
underwent excavation. In 2 cases with 
serial roentgenographic films available for 


review, the process of cavitation occurred 
within days (Fig. 7, Zand 5). There were 


no ex mee s of an i eolar lobar or seg- 
mental infiltrative pattern. 

The principal differential roentgeno- 
logic consideration with aspergillosis should 
ame septic pulmonary embolic episodes, 

| be described subsequently. Since the 


i initially presented as "shaggv 
nodules,” the other components of that dif- 


ferential gamut should be mentioned, and 
include pulmonary lymphoma, Wegener’s 
granulomatosis, terminal bronchiolar car- 
cinoma and Po oek ion a. The infre- 
quency of excavation in pulmonary lymph- 
oma, terminal bronchiolar carcinoma and 
choriocarcinoma allows these entities to be 
excluded (Fig. 8). 
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Fic. 6. Cytomegaltc Inclusion Disease (C.I.D.). This 
44 vear old renal transplant patient developed à 
low grade temperature § days prior to this roent- 
genogram. Note the oval, 0.31.0 em. nodular den. 
sities limited to both upper lung fields. The diag- 
Pan of CLD. was i at open lung biopsy 3 

lays later. The nodules cleared without treatment 
in 1 month. 


VI. BACTERIAL INFECTION 


Since many organisms were involved 
this category of opportunistic lung disease, 
onlv the more frequentlv observed bacteria 
will be discussed. The staphylococcal 





IO ce 


d 


transplant patient disclosed a well-defined right upper r lobe mass. C47) 


vealed a solitary 1. 


both nodules. 


(4 and B) Aspergillosis. The initial roentgenogram on presentation of this 44 vear old female renal 


Tomogram on August 6, 1969, re- 


¢ cm. mass without cavitation (arrow). (B) Within 2 weeks, a second lesion appea p 
and rapidly excav ated | (arrows). On August 22, 1969, 


open thoracotomy revealed Aspergillus fumigatus 
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Fic, 8. Lymphoma (lymphocytic). The differential 


considerations of the "shaggy nodule” are: 1. sep- 


tic emboli (Staphylococcus, Pseudomonas); 2. as- 
pergillosis; 3. lymphoma; 4. Wegener's granulo- 
matosis; §. terminal bronchiolar carcinoma; 6. 
choriocarcinoma, In such a clinical setting, possi- 
bilities would include choices 1, 2 and 3. The 
presenting symptoms, course and lack of excava- 
tion make pulmonary lymphoma the primary 
choice, 


group was responsible for 6 instances of 


-— K 


nfection. In 4 of the 6 cases, the roentgeno- 
grams reflected an embolic hematogeneous 
process, with fluffy nodular densities scat- 
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tered throughout both lung fields. These 
commonly and rapidly underwent excava- 
tion to form lung abscesses (Fig. 9, Z and 
b). 

Four of the 6 episodes of Pseudomonas 
pneumonia developed consolidative lobar 
disease with expansion of the affected lung 
volume.? This roentgenographic feature, 
we feel, is specific for necrotizing gram 
negative bacterial pneumonias and most 
particularly the Pseudomonas organism. 
The only roentgenologic differential con- 
sideration should be that of a primary 
lung tumor, especially terminal bronchiolar 
carcinoma? (Fig. 10). 

The remainder of the bacterial group re- 
viewed in this series presented as an or- 
dinary segmental or lobar pneumonia with 
no distinguishing characteristics roentgeno- 
logically. The presence of significant pleural 
efusion in bacterial opportunistic lung 
disease was an ominous sign, pointing to- 
ward the development of an empyema.” 

No unique or specific roentgenologic 
findings were associated with the 2 
of candidiasis or the single case of coc- 
cidioidom y costis. 


SUMMARY 


Fifty-two instances of opportunistic 
lung disease were reviewed with regard to 





Fic. 9. (4 and B) Staphylococcal Pneumonia. This 13 year old male, on high dose steroids for a brief period, 
apparently coincident with the onset of signs of meningitis, developed pulmonary symptoms on September 
13, 1972. G4) Roentgenogram made on September 14, 1972 shows the ill-defined nodular infiltrates, 
“shaggy nodules," 2 of which have already undergone excavation (arrows). (J) Roentgenogram made on 


September 19, 1972, already shows a pyopneumothorax. Note the extensive progression of the hemato- 
Py cg es PI E 


v 
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their roentgenologic presentation and 
course, Familiarity with the underlying 


disease and its therapy must be brought 
into focus with an understanding of the 
differing. patterns of opportunistic lung 
disease both clinically and roentgeno- 
logically. 

Emphasis should be placed on the alveo. 

lar nature of Pneumocystis carinii pneu- 
monia rather than the previously described 
interstitial, perihilar roentgenographic pat- 
tern. In its florid presentation, diffuse 
alveolar opacification of the lung fields is 
the hallmark of this disease roentgeno- 
logically. 
Nocardiosis should be suggested bv an 
infiltrative or nodular lesion with cavita- 
tion, particularly in a patient having under- 
gone transplantation and subsequent im- 
mune suppression, 

The aggressive tendencies of the Phyco- 
mycefes in a small group of patients were 
characterized by fistula formation, vascular 
and tracheobronchial invasion. 





10. Psendomonas Pneumonia. The differential 


Fic. 
considerations of an infiltrate showing lobar expan- 


sion. are: I. necrotizing bacterial pneumonia 
(Pseudomonas, Klebsiella, Staphylococcus); 2. tu- 
mor (terminal bronchiolar carcinoma). The clinical 


setting should easily separate these 2 differential 
problems. 
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Bv comparison, the benign ill. i: n 
nodular infiltrates of cytomegak virus in- 
tection formed a striking contrast, with a 
propensity for upper lobe distribution. 

Aspergillosis should be suggested by a 
“shaggy nodule” appearance which 1 a 
excavates. 

The broad group of bacterial organisms 
could be suggested bv the nodular embolic 
form of the disease , more commonly seen 
with staphylococcal pneumonia as well as 
pneumonia with lobar expansion, seen with 
the gram negative organisms. 

aaa of the above 3 
roentgenologic patterns and an awareness 


of the frequency of opportunistic disease 
should enhance our diagnostic accuracy 


and lead to earlier and more aggressive 
methods of diagnosis and treatment. 

David C. Bragg, M.D. 

Department of Radiology 

Universitv of Utah Medical Center 

Salt Lake City, Utah 84112 
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ROENTGENOGRAPHIC FINDINGS IN 
PULMONARY MUCORMYCOSIS* 


By ROYAL J. BARTRUM, Jr., M.D., MURRAY WATNICK, M.D., and PETER G. HERMAN, M.D. 


BOSTON, MASSACHUSETTS 


UNGI of the order Mucorales (mucor- 

mycosis or phycomycosis) are generally 
considered saprophytic and not pathologic 
in man. In the face of pre-existing disease, 
however, mucormycosis may become a 
serious and usually fatal invader. The 
common sites of infection are the sinuses 
and cerebral venous structures, although 
involvement of every organ system has 
been reported.*!* The fungus has a predi- 
lection for vascular structures and throm- 
bosis in involved areas 1s almost universal. 
Pulmonary involvement with Mucor has 
been quite uncommon, but the incidence 
has been increasingly recognized, especially 
in patients with leukemia, lymphoma, or 
diabetes. Between 1968 and 1972, 6 fatal 
cases have been observed at the Peter Bent 
Brigham Hospital. 


REPORT OF CASES 


Case 1. S.E. (15-61-01), an 18 year old white 
female with acute lymphoblastic leukemia, had 
received vincristine, prednisone, cytosine arabi- 
noside, and daunomycin during the 5 months 
preceding her final admission. On her last ad- 


» | = 








mission she was complaining of cough and gen- 
eralized weakness with a fever of 103?F. The 
initial chest roentgenogram showed consolida- 
tion of the right upper lobe and elevation of the 
right hemidiaphragm (Fig. 1.7). No effusions 
were present. Her white blood cell count was 
7oo/mm.? Escherichia coli was cultured from 
the blood. Her pneumonia progressed rapidly 
despite antibiotics and transfusions, and she 
died 5 days after admission. A chest roentgeno- 
gram shortly before death showed consolidation 
with cavitation of the right upper lobe and 
patchy infiltrates in both the left upper and 
left lower lobes (Fig. 1B). 

Autopsy revealed severe bilateral broncho- 
pneumonia with multiple small infarcts and a 
large abscess in the right upper lobe. Micro- 
scopic sections showed Mucorales species 
throughout the lung. 


Case r1. G.D. (11-21-52), a 69 year old white 
female, had chronic myelogenous leukemia 
diagnosed 3 years previously. She had received 
leukeran, myeleran, cytosine arabinoside, thio- 
guanine and splenic irradiation. For the 10 
months preceding her final admission she was in 
blast crisis. She was admitted because of de- 
teriorating mental status, severe generalized 
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Fic. 1. Case 1. (4) Consolidation is visible in the right upper lobe. (B) Eleven days later patchy infiltrates 
are evident in the left lung, and there is cavitation in the right upper lobe. 


* From the Department of Radiology at Harvard Medical School and Peter Bent Brigham Hospital, Boston, Massachusetts. 
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weakness, and low grade fever. Her only respira- 
tory complaint was mild cough with occasional 
hemoptysis. The chest roentgenogram showed 
cardiomegaly with mild congestive heart 
failure. In addition there was an ill-defined 8 
mm. nodule in the left upper lobe which had 
not been present on earlier roentgenograms 
(Fig. 2). She developed rectal bleeding on the 
first day and died on the third hospital day. 

Autopsy revealed 3 small hemorrhagic lung 
infarcts in the right upper, left upper, and left 
lower lobes. Mucorales species were present in 
these areas as well as in several large splenic 
infarcts. There were also several large ulcers in 
the colon, but no fungus could be found. 


Case 11. E.S. (16-01-52), a 43 year old white 
male, had Hodgkin's disease diagnosed 4 
months prior to death. He received metho- 
trexate, vincristine, prednisone, and procar- 
bazine chemotherapy and was clinically well 
until developing a cough, chest pain, and high 
fever. À chest roentgenogram showed bilateral 
lower lobe consolidations (Fig. 3.7). He was 
admitted and a percutaneous needle biopsy re- 
vealed hyphae. He was treated with bleomycin, 
gentamicin, amphotericin B, and pentamidine. 
Cultures were negative. Despite therapy his 
condition deteriorated markedly for 2 weeks. 
Serial chest roentgenograms showed progres- 
sion of infiltrates into both upper lobes and 
increasing consolidation. One day before death 
a large right pleural effusion developed (Fig. 


3B). 
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Fic. 2. Case 11. The poorly circumscribed density in 
the left upper lobe (arrow) subsequently proved 
to be a hemorrhagic infarct containing mucorales 
species. 


Autopsy showed a large right hemothorax. 
There was massive consolidation and necrosis 
of both lower lobes and multiple small focal 





Case 111. (4) Admission roentgenogram shows bilateral lower lobe infiltrates. (B) Progression of the 


lower lobe infiltrates and a large right pleural effusion are apparent. 
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Fic. 4. Case iv. (4) Anteroposterior roentgenogram. Arrows indicate cavitating lesions in the left upper 
lobe and the right lower lobe. (B) Lateral roentgenogram. Arrows indicate same lesions as seen in Æ. 


infarcts and infiltrates in the upper lobes. 
Microscopic sections contained massive num- 
bers of Mucorales. 


Case 1v. H.B. (10-00-93) was a 57 year old 
white male with chronic lymphocytic leukemia 
for 3 vears. He had received cytoxan, vincris- 
tine, prednisone, decadron, meone ie and 
lapre ne He w h do 2d because of 
sudden obtundation. A chest roentgenogram 
showed a small left pleural effusion and two 
2.6 cm. cavitating lesions, one in the left upper 
lobe and the other in the right lower lobe 
(Fig. 4, .7 and B). He died on the second 
hospital day. 

Autopsy revealed a large intracerebral he- 
matoma as an immediate cause of death. In 
addition there were two 2 cm. abscesses in the 
left upper and right unes lobes. Microscopic 
sections showed both abscesses to be full of 
Mucorales, 


Case v. M.B. (10-34-28), a 37 year old white 
female with acute a leukemia, had 
been treated with cytoxan, met eera 
dactinomycin, vincristine, and prednisone. She 
was admitted for urinary retention and fever 
evaluation. A chest roentgenogram showed an 
infiltrate in the right apex and a soft tissue mass 
adjacent to sternum. Sputum and blood cul- 
tures were negative, E. coli was cultured in the 
urine. Her fever continued and her clinical 
and mental status worsened. A chest roentgeno- 
gram 4 days before death showed slight progres- 


sion of the right upper lobe infiltrate. There 
were no cavities or consolidation. On the 18th 
hospital day, multiple hemorrhagic diathesis 
developed and the patient died. 

Autopsy showed infarction of the left lower 
lobe with diffuse bronchopneumonia of all 
lobes. There were multiple focal infarctions and 
hemorrhage in the right upper lobe. Micro- 
scopic sections contained Mucorales, 


Case vr. M.B. (15-81-57) was a $3 year old 
white female, who developed i idiopathic aplastic 
anemia 3 months prior to death. She was 
treated with oxymethalone and prednisone but 
had no response. She was admitted for the final 
time because of fever, low back pain and 
nausea, Admission chest roentgenogram showed 
a left lower lobe infiltrate which cleared after 
2 weeks of antibiotic therapy. Eighteen days 
after admission her chest was clear roentgeno- 
logically, but her clinical condition had con- 
tinued to deteriorate. She received 2 bone 
marrow transplants with mild febrile and 
hemolytic reactions. Two days after the final 
transplant, she developed a fever with rapidly 
increasing respiratory insufficiency. Her white 
blood cell count was 7oo/mm.? with no granulo- 
cytes. Chest roentgenogram showed diffuse 1n- 
filtrates in all portions of the lung with con- 
solidation of the lingula and right middle lobe. 
Blood cultures grew gram-negative rods. Her 
condition deteriorated rapidly and she died 48 
hours later. 

Autopsy showed extensive hemorrhage in the 
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lung with multiple colonies of Pseudomonas and 
Enterobacter. The lingula and pericardium were 
extensively involved with colonies of Mucorales 
which were invading the vascular channels. 


DISCUSSION 


The term mucormycosis has been used in 
the literature to refer to infection by any 
member of the order Mucorales. In man 3 
genera of Mucorales, Mucor, Absidia, and 
Rhizopus, have been definitely implicated 
as opportunistic pathogens. All of these 
fungi belong to the class Phycomycetes, 
and the term phycomycosis has been used 
by some authors to describe the infections. 
Differentiation of the 3 genera can only be 
determined from cultures.?? 

Since the first case of pulmonary mucor- 
mycosis was described by Paltauf in 1885, 
there have been 69 cases reported in the En- 
glish language literature.1/*:9:19.20,23,25,27,39,1 
In 62 of these an underlying disease was 
associated. There is only 1 definite case of 
the infection occurring 1n an otherwise 
healthy individual.? A report of an asymp- 
tomatic 4 cm. myceltoma due to Mucor*® 
has been considered by a subsequent review 
of the pathology to be not adequately 
identified as Mucorales.*® 

The most common predisposing condi- 
tion was leukemia which was present in 36 
cases. Diabetes mellitus was found in 14; 
Hodgkin’s disease in 2; and severe uremia 
in 2.4436 The following predisposing condi- 
tions were represented by single case re- 
ports: Cushing's disease, infantile diar- 
rhea, massive antibiotic treatment for 
otitis media, ^ agammaglobulinemia,’ se- 
vere burns? overwhelming sepsis? bron- 
chogenic carcinoma? acute hepatic necro- 
sis,? and carcinoma of the pancreas.?? 

In 38 reports which specified sex, 28 were 
males. The age range was 16 days to 72 
years. Pathologic findings were given for 
21 cases. All of these cases had pulmonary 
vascular thrombosis and infarction of vary- 
ing degrees. Large infarcts with cavitation 
were present in 6 of these cases. In 1 case 
there was a bronchopleural fistula. Of the 
69 patients only 4 survived the infection. 

The pathophysiology underlying infec- 
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tion by Mucorales is not clear. Spores are 
ubiquitous and are frequently inhaled by 
most of the population. Mucor is frequently 
grown in throat cultures, but tissue inva- 
sion is rare. Impaired white blood cell func- 
tion can give rise to clinical infection, but 
even in the presence of leukemia the disease 
is uncommon. Baker e al’ found that lab- 
oratory animals on high doses of steroids 
were more susceptible to infection. Elder 
and Baker! showed that rabbits made dia- 
betic with alloxan developed pulmonary 
lesions from inhaled spores during the acute 
phase of the diabetes but were resistant 
during the chronic phase. The degree of 
hyperglycemia did not influence the infec- 
tion, and they considered ketosis or acidosis 
the probable pathophysiologic mechanism. 
Bauer et al. found, however, that hyper- 
glycemia was a predisposing condition in 
rabbits. At the present time it is not pos- 
sible to clearly define the alterations in 
normal body function which permit the 
fungus to grow or to explain its preference 
for blood vessels. It can merely be added to 
the growing list of opportunistic invaders. 

Several authors have reported on the in- 
cidence of mucormycosis pneumonia in op- 
portunistic pulmonary infections.19:21/22,32,5,36 
In general, it was an uncommon invader 
varying in frequency from 1 in 39 cases to 
a high of 6 in 14. In all these series Candida 
species were the most common pathogens 
with aspergillosis ranking second in all but 
I. 

No treatment has been very effective. Of 
the 4 reported survivors, 2 were treated 
with pulmonary lobectomy®! and 2 with 
amphotericin B.?:?? 

The 6 cases reported here follow the 
predisposition patterns cited in previous 
reports. Four of the 6 had leukemia, a fifth 
had Hodgkin’s disease and was severely 
leukopenic, and the sixth had aplastic 
anemia with no circulating granulocytes. 
All died, and all had areas of pulmonary 
vascular thrombosis and infarction. 


CHEST ROENTGEN FINDINGS 


There have been 13 cases of pulmonary 
mucormycosis reported in which chest 
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roentgen findings were described.?:9:57.10.24, 
29,84,35,37,40 In 1 of these the chest roentgeno- 
gram was reported as "normal;" at au- 
topsy, however, a 5 cm. lung abscess was 
found, making 1t likely that the roentgeno- 
gram was taken quite some time before 
death.? In the remaining 12 cases the lungs 
were described as having an infiltrate in 5, 
a patchy or nonhomogeneous infiltrate in 
4, and a consolidation in 3. In addition, 4 
readings mentioned a cavity and 1 noted a 
pleural effusion. The distribution of lesions 
was fairly random with the right and left 
lower lobes involved in 4 cases each, the 
right upper lobe in 3, and the left upper 
lobe in 2. Only 5 of the 12 cases described 
had more than 1 lobe involved, but some re- 
ports had been edited and it is likely that 
the incidence of multiple lobe involvement 
was higher. 

Our 6 cases reaffirm the lack of specific 
roentgen findings in Mucorales pneumonia. 
Five of the 6 cases had consolidation, 
1 case had only a nonspecific infiltrate. 
There was no definite lobar predilection, 
with the various lobes all having similar 
representation. Effusion was present in 
only 1 of the present cases. Two patients 
had cavitating infiltrates, and I patient had 
a small parenchymal nodule. 


CONCLUSIONS 


There are no definitive roentgen criteria 
for diagnosing pulmonary mucormycosis, 
but the radiologist should be aware of the 
clinical setting for opportunistic infection, 
because certain clues on the chest roent- 
genogram may then enable him to suggest 
Mucorales as the causative agent. Pleural 
effusion is not common. There is no ten- 
dency for peripheral lung field sparing as is 
common with Pneumocystis infection 
Over half the cases have nonhomogeneous 
densities in the lung fields. The universal 
pulmonary infarcts undoubtedly account 
for this and for the frequent appearance of 
cavitation. Such cavitation can also occur 
in candidiasis and aspergillosis, and roent- 
gen differentiation from these organisms is 
probably not possible.1449 The presence of 
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multiple consolidations with or without a 
cavity, however, should suggest the possi- 
bility of a fungal rather than a bacterial or 
parasitic etiology. 


SUMMARY 


Patients with leukemia or diabetes melli- 
tus are especially predisposed to pulmonary 
mucormycosis. 

The lack of pleural effusion, and periph- 
eral lung involvement, inhomogeneous den- 
sities, and consolidations with cavitations 
on the chest roentgenogram are suggestive 
of fungal infection. Lung biopsy will estab- 
lish a definitive diagnosis, 

Differentiation between mucormycosis, 
candidiasis and aspergillosis is not possible 
roentgenologically. 


Murray Watnick, M.D. 
Department of Radiology 
Harvard Medical School 

25 Shattuck Street 

Boston, Massachusetts 02115 
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BRONCHIOLITIS OBLITERANS* 
ROENTGENOLOGIC-PATHOLOGIC CORRELATION 


By BARBARA B. GOSINK, M.D., PAUL J. FRIEDMAN, M.D.,t 
and AVERILL A. LIEBOW, M.D. 


LA JOLLA, CALIFORNIA 


RONCHIOLITIS obliterans is an end 
result of lower respiratory tract dam- 
age, in which bronchioles become ob- 
structed by organizing exudate and poly- 
poid masses of granulation tissue. Behind 
the obstructed bronchioles, fat-filled phago- 
cytes may accumulate, forming an ‘‘ob- 
structive,” "golden," or "cholesterol" pneu- 
monitis. In other cases, air-trapping pre- 
dominates. Early roentgenographic recog- 
nition of this process may be invaluable to 
the patient, permitting diagnosis and treat- 
ment before irreversible changes develop. 
The first reference to bronchiolitis ob- 
literans was made by Reynaud in 1835.6 
Tt was not mentioned again in medical 
writings until 1901, when Lange? described 
2 fatal cases of unknown origin. Since that 
time it has been described following toxic 
inhalations (war gas,’ nitric, hydrochloric 
or sulfuric acid fumes,914152274 talcum 
powder,’ zinc stearate,!® hot gases”), as a 
consequence of respiratory infections (in- 
cluding influenza}? measles,’ whooping 
cough, and adenovirus 214) and also fol- 
lowing inhalation of foreign bodies.’ Micro- 
scopic descriptions of bronchiolitis obli- 
terans have mentioned both the polypoid 
appearance of the organizing exudate!!-16.20 
and also complete occlusion of the lumen 
with the final appearance of the bronchiole 
as a fibrous scar.14157729 The surrounding 
parenchyma has sometimes been noted to 
be involved with an obstructive pneumo- 
nitis.? In other cases, surrounding zones of 
emphysematous alveoli have been de- 
scribed and attributed to bronchiolar ob- 
struction with collateral ventilation.59?5 
These changes have been experimentally 


produced in dogs by exposure to chlorine,?® 
phosgene,? and zinc stearate.? Intra. 
tracheal injection of nitric acid has pro. 
duced the lesion in rabbits.?? Some bene- 
ficial effect from steroids has been shown in 
animal experiments.? Improvement with 
steroid treatment in humans has been docu- 
mented in silo-filler's disease. Steroids 
have also been used in combination with 
other modes of treatment in patients re- 
covering from bronchiolitis obliterans due 
to inhalation of hot gases? and also infec- 
tious disease.? 

In the literature, many different roent- 
genographic appearances have been at- 
tributed to bronchiolitis obliterans. In the 
earliest reports, the pattern was usually 
described as miliary.^9? Cases secondary 
to known toxic inhalations generally showed 
a pattern suggesting pulmonary edema,” 
occasionally with zones of discrete nodu. 
larity. More recently, attention has been 
directed toward unilateral or bilateral 
hyperinflation, associated also with cylin- 
drical or saccular bronchiectasis.” Cases 
with linear densities,’ atelectasis,’ granular 
and reticular infiltrates,? diffuse nodular 
patterns,? patchy bronchopneumonia* or 
lobar involvement! have been reported. 


MATERIAL 


We reviewed all consultation cases filed 
under the diagnosis of bronchiolitis obli- 
terans, bronchiolitis obliterans with inter- 
stitial pneumonia, chronic bronchiolitis, 
and cholesterol pneumonia. Of these, ap- 
proximately 80 were selected as showing a 
major component of bronchiolitis obliterans 
on pathologic examination of surgical or 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3-6, 1972. 
From the Departments of Radiology and Pathology, School of Medicine, University of California, San Diego, La Jolla, California. 
Supported in part by Program Project Grant HL12373, and Pulmonary Specialized Center of Research HLr4169. 

T Scholar in Academic Medicine of the John and Mary Markle Foundation. 
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Tase I 
SEX DISTRIBUTION 


Male Female Total 
34 (65%) 18 (35%) 52 
AGE DISTRIBUTION 
Less than 20 years 7 Range: 10 mo.—75 yr. 
20-39 5 80% of patients were 
40-59 26 over 40 yr. 
Over 60 years 14 


autopsy material. We were able to obtain 
original roentgenograms or reproductions 
in 52 cases. These form the material for the 
clinical and roentgenologic analysis which 
follows. We are very much indebted to the 
physicians and radiologists who made 
roentgenograms and follow-up information 
available to us. 


CLINICAL FEATURES 


Sixty-five per cent of the patients were 
males. The age distribution ranged from 1o 
months to 75 years, with 80 per cent (41) 
over 40 years of age (Table 1). Onset was 
generally insidious, extending over a period 
of several weeks. The disease was treated 
empirically, on the average for an addi- 
tional 2-3 months before biopsy and diag- 
nosis. Only 1 patient was asymptomatic 
when the lesions were discovered roent- 
genologically. The most common clinical 
finding was cough, recorded in 39 out of 41 
cases with adequate history. The next most 
common manifestation was dyspnea, which 
was specifically commented on in 36 out of 
40 cases. Sputum production (25/32) and 
fever (22/35) were also frequent presenting 
signs. Rales were noted in 30 out of 36 cases 
with documented physical findings (Tables 











Tage II 

SYMPTOMS 

Yes No Not Reported 
Cough 39 (95%) 2 II 
Dyspnea 36 (9092) 4 12 
Sputum 25 (78%) 7 20 
Malaise 18 (100%) — 34 
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Taste III 


PATHOGENESIS 


Post-pneumonic 18 
Chronic pulmonary infection 11 (3 with asthma) 
Toxic inhalation 8 (3 with aspiration) 


Unknown etiology 21 

Total 58 (several patients 
with more than 
one known 
etiology) 


1 and v). In 18 patients, the lesions of 
bronchiolitis obliterans appeared to be re- 
sidual from an incompletely resolved pneu- 
monia, but in 34 others, new or recurrent 
disease was indicated by clinical or roent- 
genologic findings. Surprisingly, only 11 
patients had a history of chronic bronchitis 
or recurrent respiratory tract infection, 
including 3 asthmatics. Eight had histories 
of toxic inhalational exposure, including 3 
cases of aspiration and 1 of acute exposure 
to nitric acid fumes (Table 111). Ten pa- 
tients had serious co-existing diseases, such 
as uremia, lymphoma or leukemia; or col- 
lagen diseases such as idiopathic thrombo- 
cytopenic purpura, rheumatoid arthritis or 
scleroderma (Table tv). 

Laboratory findings were abnormal in 
many cases, but generally as nonspecific as 
the clinical findings. The white blood cell 
count was elevated above 10,000 per cu. 
mm. in 26 out of 41 cases. Bacterial or 
fungal culture of sputum was positive for 
respiratory pathogens in 14 out of 37 re- 


TABLE IV 


COEXISTING DISEASES 


Congestive heart failure 2 

Lymphoma 2 (1 with idiopathic 
thrombocytopenic 
purpura, I with 
diabetes) 


Acutelymphocyticleukemia 1 
Pulmonary alveolar 
proteinosis I 
Chronic glomerulonephritis 
(renal failure) 
Scleroderma 
Myasthenia gravis 
Rheumatoid arthritis 
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Taste V 
CLINICAL FINDINGS 
; Not 
Yes No 
Reported 
lever 22 13 17 
Rales 30 7 15 
White blood cells more 
than 10,000/mm. 26 15 
Positive sputum 14 23 rs 


(6 D. pneumoniae, 2 Candida, 2 Klebsiella, 2 Pseudo- 
monas, 1 Staphylococcus, 1 atypical AF B) 


PULMONARY FUNCTION TESTS 
Restrictive Obstructive = Normal Not Reported 


9 7 6 29 








ports. Eosinophilia (over § per cent) was 
noted in only 3 cases. Viral studies were 
rarely reported; none of these was positive. 
Pulmonary function data were available in 
22 patients; a restrictive pattern was dem- 
onstrated in 9, and obstructive findings 
were noted in 7. Six patients had normal 
studies (Table v). 


ROENTGENOLOGIC FINDINGS 


For purposes of classification, we have 


TABLE VI 


ROENTGENOLOGIC CLASSIFICATION 














I. Nodular Densities (18 cases) 
a. Micronodular (less than 0.5 cm.) (5 cases) 
b. Discrete nodular (more than 0.5 cm.) (5 cases) 
c. Confluent nodular (6 cases) 
d. Lineonodular (5 cases) 
lI. Alveolar Opacities (39 cases) 
a. Bibasilar (10 cases) 
1. Diffuse (edema-like) (2 cases) 
2. Linear (atelectatic) (2 cases) 
3. Mixed (honeycomb) (6 cases) 
b. Other locations (29 cases) 
1. Lobar or segmental (20 cases) 
2. Diffuse (edema-like) (2 cases) 
3. Multiple irregular opacities (8 cases) 
III. Hyperinflation (2 cases) 





Lobar or Segmental Distribution 
(bibasilar excluded) (20 cases) 
Right upper lobe 10 Left upperlobe 3 
Right middle lobe 7 Left lower lobe 3 
Right lower lobe 6 





B. B. Gosink, P. J. Friedman and A. A. Liebow 





APRIL, 1973 


divided the roentgenologic findings into 3 
main groups: nodular densities (18 cases); 
alveolar opacities (39 cases); and Ayper- 
inflation (2 cases). Several cases exhibited 
more than 1 of these patterns at different 
stages of the disease, and have been 
counted twice (Table v1). 

Nodular densities were subdivided into 
micronodular (distinct densities less than 


a. 


Fic. 1. (4) Posteroanterior (PA) roentgenogram of 
the chest. Micronodular pattern; 18 year old 
female. Dyspnea for 1 month. (B) Detail, 
same patient. 
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0.5 cm. in diameter [5 cases]) (Fig. 1, 7 and 
3); discrete nodular (distinct densities 
greater than o.5 cm. in diameter [5 cases 
(Fig. 2); confluent nodular ( 
with a nodular pattern visible in less in- 
volved peripheral regions [6 cases]) (Fig. 3, 
A and B); and /ineonodular (fine linear or 
reticular markings in addition to micro- 
nodular densities |ç cases]) (Fig. 4). 

The a£ ities included varying 





(consolidations 











olar opac 
degrees of atelectasis or consolidation, both 
subsegmental and lobar, sometimes with 
patchy involvement of both lungs. Of 
these, 10 cases had predominantly dibasilar 
involvement: diffuse (2 cases) (Fig. 5), 
linear (2 cases) ( 
including reticular or honey comb patterns, 
(6 cases) (Fig. 7). The remaining 29 cases 














* - 


included a preponderance of segmental or 
lobar consolidation and = atelectasis (20 


cases) (Fig. 8). The distribution, not count- 
ing the bilateral basilar group, included 10 
cases with r7ght upper lobe involvement, 7 
with right middle lobe and 6 with right 
lower lobe findings, but only 3 with /e/ 
upper lobe and 3 others with /e/t lower lobe 
disease. Ten other cases of alveolar opacity 
were divided into: 2 with diffuse alveolar 
opacification like central pulmonary edema 
9); and 8 with multiple irregular 
opacities (Fig. 10, 4 and B). These in- 
cluded a mixture of shadows which indi- 
vidually varied from irregular nodules to 
segmental consolidation; some were un- 
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«1G. 2. PA chest. Discrete nodular pattern; 45 year 
> 45] 
old male. Cough and sputum for 4 months. 
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Fic. 3. C4) PA chest. Confluent nodular pattern; 49 
year old male. Cough, fever, sputum for 2 months. 
(B) Detail, same patient. 


changed on serial roentgenograms, while in 
other cases the irregular densities disap- 
peared and re-appeared in different place 
Fig. 10, 7 and B; and 18, .7-C). 
Hyperinflation was noted in 2 children 
Fig. 11, £ and B), in 1 of whom it later 


disappeared; the hyperinflation of pre- 
existing emphysema was excluded from 
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Fic. 4. PA chest. Lineonodular pattern; 65 year 
4 : 7 9S | 
old male. Fever for "several weeks." 


this category. In only 1 case was hilar 
ymphadenopathy identified: a child with 
chronic pulmonary infection. 

Additional diagnostic roentgenographic 
procedures, such as tomography, bronchog- 
raphy, arteriography, or lung scanning were 
rarely employed in our series of patients. 
Useful additional information was not pro- 
vided by these studies, when they were 
available. 

Bronchiectasis was not a prominent 
ature in those cases in which it was sought 
bronchographically; there was cylindrical 
bronchial dilatation demonstrated in 1 case 
of segmental disease; in addition, severa 
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Vic. 6. PA chest. Linear bibasilar pattern; 50 year 


old female. Fever, cough and malaise for 4 
months. 


cases showed bronchiolectasis pathologi- 


ROENTGENOLOGIC DIFFERENTIAL 
DIAGNOSIS 


Some of the patterns were clearly more 
distinctive than others. The micronodular 
and /ineonodular patterns were similar to 
those in diffuse infectious granulomatous 
disease or occupational lung disease, or 
possibly pulmonary sarcoidosis. In. bron- 





chiolitis obliterans the nodules were less 
distinct than in most cases of these dis- 








Fy 


- PA chest. Diffuse bibasilar pattern; 71 year 
old female. Dyspnea for several months. 


t 





Fic. 7. P; 


f 





A chest. Mixed bibasilar p 


attern; 553 year 
old female. Cough, dyspnea and malaise for 4 
months. 
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eases. The discrete and confluent nodular 
densities suggested other less common 
diseases, such as diffuse or localized vascu- 
litis, multiple abscesses due to necrotizing 
pneumonia or sepsis, or carcinomatosis, 
either disseminated bronchiolo-alveolar cell 
'arcinoma or metastatic, The basilar opaci- 
lies were suggestive of chronic interstitial 
pneumonia, and this indeed may have co- 
existed in some cases. The roentgenologic 


findings in most c ases. however, suggested 


m 

















Fic. 8. PA chest. Lobar consolidation pattern; 64 
year old male. Proven hiatal hernia with aspira- 
tion. (See also Fig. 20.) lic. 10 

— 63 ye 

sputum, d vip " pour 

patient. (See also Fig. 18.) 
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Tultiple irregular opacity 
d male. Recent onset of cougl 


(B) Lateral, 




















only chronic or recurrent pneumonia an ind 
atelectasis, with aspiration. an. important 
possibility. These were manifest as 
mental or lobar consolidation or atelect: 
Unilateral hyperinflation or “unilater 











ul 
or Mac- 


1 


pur Y 


porcen lung" (Swver-James? 


od's? syndrome) is usually diagnosed 
without difficulty by both radiologist and 
clinician, so that such patients rarely come 
to biopsy. This may account for the small 
number of cases with hyperinflation in our 


series, 











HOLOGIC FINDINGS 
lic. 9. PA chest. Diffuse alveolar opacity pattern; 


26 year old male. Urema with 2 week history of 
fever, cough, dyspnea, malaise. (See also Fig. 19.) 


ae shed as a result 
es, with complete 
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Fic. 11. 67) PA chest. Hyperinflation pattern; 10 
year old male. Four month history of fever and 
cough. (B) Lateral, same patient. 


excision of the roentgenographically abnor- 
mal region in 7 cases. (Two of these later 
developed disease involving other lobes.) In 
3, the diagnosis was first made at autopsy; 
7 other patients from this series came to 
autopsy for various reasons. 
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Bronchiolitis obliterans was manifest in 
several principal ways. Most commonly the 
respiratory bronchioles were filled with 
characteristic masses of organized exudate, 
histologically resembling nasal polyps (Fig. 
12, ¢ and 5). Less frequently, peribron- 
chial and mural infiltration by mononuclear 
cells and granulation tissue resulted in a 
constrictive bronchiolitis (Fig. 13). Least 
common in this series, and most difficult to 
detect on casual histologic. examination, 
was total or subtotal obliteration of the 
bronchioles bv scar (Fig. 14). 

Other features varied according to the 
chronicity of the process, and whether it 


v 


was diffuse or focal. The intrabronchiolar 


cvtes and mononuclear cells predominating 
in a matrix of proteinaceous exudate rich in 
fibrin. Some also contained poly morpho- 
nuclear leukocytes. More “mature” polyps 
consisted of somewhat myxoid connective 
tissue containing fibroblasts. In some cases, 
central nests of plasma cells, lymphocytes 
and large mononuclear cells often replete 
with residual bodies were seen in manv of 
the polyps. Many polyps were covered with 
respiratory epithelium, and some were con- 
verted into mounds of granulation tissue 
with a broad mural attachment encroach- 
ing on the small bronchioles (Fig. 15). In 
other regions the original lumen was con- 
verted into several channels, each lined bv 
epithelium or obliterated completely by 
fusion of the polyp with the walls of the air- 
way. The polypoid masses extended into 
alveolar ducts and alveoli to a variable ex- 
tent, but were quite rare in small bronchi. 
Polypoid connective tissue proliferation 
was uncommon 1n cases with infiltrative or 
constrictive bronchiolitis. 

The condition of the nearby airways 
varied from clear and overdistended (Fig. 


14) to partly consolidated with severe inter- 
stitial thickening, The alveoli were filled 


with a variety of cellular constituents, but 


most notably with fat-filled phagocytes 
(Fig. 16). These foamy cells could be found 
in small numbers even in alveoli with rela- 
tively normal septa as well as in those 
alveoli with interstitial fibrosis and mono- 
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lic. 12. (4) Low power photomicrograph. Intrabronchial and adjacent interstitial organization. 
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normal alveoli in periphery of acinus (0X). CB) Detail, same field. Polvpoid mass of organizing exudate 


filling bronchiole, the typical lesion (200 X). 


nuclear infiltration where thev were more 
numerous, often aggregated into masses. 
In some foci the fat-flled mononuclear cells 
were found in large accumulations within 
the thickened walls of distal air spaces and 
occasionally within. the intrabronchiolar 
polvps. In several cases large mononuclear 
cells released enough cholesterol tor the 
characteristic acicular crystals to appear; 
in at least 1 case there was a marked giant 
cell reaction to the endogenous cholesterol. 
"Cholesterol" or "obstructive" or "endoge- 
nous lipid" pneumonia is often an impor- 
tant feature of bronchiolitis obliterans, 
sometimes so marked as to be confused 
with pneumonia due to exogenous lipid. 
Interstitial infiltration with lvmpho- 
cvtes, plasma cells, and occasionally eosino- 
phils was usually localized 1n the vicinity of 
the involved bronchioles (Fig. 12, Æ and B). 


In some cases interstitial infiltration ap. 
peared to be the predominant lesion, much 
more widely distributed than the bronchio. 
litis obliterans, suggesting that the latter 


was a complication of a ditfuse interstitial 
pneumonia. Honevcombing, or end-stage 
scarring of the lung, was seen in 4 cases, 
although it was early and focal in 2. In 
many cases of severe interstitial pneumo- 
nitis of the usual type there is some bron- 


chiolitis obliterans present, but these cases 
are not considered here. One case with 
interstitial pneumonia. had manv small 
granulomas, typical of hypersensitivity, in 
this case attributable to exposure to pi- 
geons, Several other cases had occasional 
small granulomas; 1 had numerous sarcoid 
lesions causing bronchiolar obstruction. 
One case in a child with focal total ob- 
literation of bronchioles had diffuse pul- 
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Note extensive 


13. Constrictive bronchiolitis. 
peribronchial and mural infiltration. by mono- 
nuclear cells and lymphocytes (200). 


lic. 


"emphvse- 
This may. be con- 


monary hyperinflation and an 
matous” appe e 
sidered bilateral “radiolucent lung" svn- 
drome?" in a child (Fig. 14). These find- 
ings were consistent with the bronchiolar 
obstruction described in several cases 
studied pathologically.” Another case with 
similar histologic findings did not show 
overinflation of the lungs, but the roent- 
genograms also under epresented the se- 
verity of parenchymal damage as suggested 
by severe functional impairment. Some 
small airwavs could be detected only as 
scars s adjac ent to small pulmonary arteries 
(Fig, 14); in others there was “‘recanaliza- 
tion” (Fig. 17) with one or more epithelial- 
lined channels, such as with organization 
in arterial thrombosis. Another case with 
such obliterative changes had an infiltra- 
tive bronchiolitis, but typical polyps and 
some evidence of bronchiolectasis! in various 
regions. 
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ROENTGENOLOGIC-PATHOLOGIC 
CORRELATION 


There is no direct correspondence be- 
tween roentgenographic patterns and histo- 
logic findings to be found in this material. 
The advantage of surgical biopsy material 
for these studies, in being free of the usual 
terminal or aspiration pneumonia and the 
damage from respirator treatment with 
oxvgen, 1s balanced bv the disadvantage of 
restricted sampling of the lung. While a 
small biopsy may reveal the pathogenesis 
of the pulmonary disease, it often does not 
explain the distribution of findings seen 
roentgenologicallv, A further sampling 
problem is the absence of small and large 
bronchi in most biopsies. Although the 
discussion here centers on bronchiolitis 
obliterans, the extent of disease further 
gar oM 


re uii UT anu cw i " 


Ni - 


-— 


+ get J 
L3 
a ER 


Vic. 14. Total focal bronchiolar obliteration (elastic 


tissue stain). The shrunken bronchiole, adjacent 
to a patent pulmonary arteriole with adventitial 
fibrosis, is outlined by its elastica. Note surround- 
ing hyperinflated parenchyma, evidence of col. 
lateral ventilation (80X). 


proximal would clearly affect the roent- 
genologic distribution of findings. Nodules 
demonstrable roentgenologic cally in this 
disease were usually 2-3 mm. in size 
(micronodular or lineonodular) or just 
under 1 cm. in size (discrete nodular). 
Nodules of appropriate size were not al- 
wavs demonstrated in the histologic ma- 
terial from these cases, although round in- 
filtrates were seen on many slides from the 
entire series, [t must be conjectured that 
micronodular shadows represent the focal 
interstitial infiltration and intra-alveolar 
accumulation of exudate including the fat- 
filled phagocytes around an obstructed 
respiratory bronchiole, but not the entire 
acinus represented by the discrete nodular 
shadow. The lineonodular patterns were 
almost all associated with considerable 
interstitial pneumonia or fibrosis, although 
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Fic. 15. Organized polypoid mass covered by 
respiratory epithelium encroaching on the lumen 
of a bronchiole. Healing stage, although lympho. 
cytic infiltrate persists (200 X). 
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Fig. i6. 


Abundant fat-hlled phagocytes, 
incorporated into interstitium by overgrowth of 
epithelium (200X). 


many 


half the micronodular cases were as well. 

The large number of cases with atelec- 
tasis or segmental and lobar opacification 
suggests that many small and subsegmental 
bronchi were also filled with organized 
exudate, although this could not be docu- 
mented in this material. Few of these cases 
had significant interstitial fibrosis aside 
from focal changes around obstructed 
bronchioles. In a search for means of identi- 
fying cases with a hypersensitivity com- 
ponent, histologic findings of abundant 
plasma cells or acid mucopolysaccharides 
were compared with the roentgenologic 
pattern or clinical syndrome. T here was no 
correlation between these findings and 
either the roentgenographic pattern or 
over-all course. The finding of small granu- 
lomas, sarcoid-like, also failed to pinpoint 
any particular sy ndrome or roentgenologic 
pattern in the majority of the 8 cases, Pi- 
nally, the focal scarring of airways with 





Partial recanalization of occluded bronchi- 


Fig. 175 
ole. Note original size indicated by persistent 
smooth muscle outline (soo). 


adjacent alveolar overexpansion matched 
the roentgenographic appearance of pulmo- 
nary hyperinflation in 1 case, but corre- 
lated poorly in the other case of roentgeno- 
graphic hyperinflation, or the other cases 
with histologic evidence of focal alr- 
trapping. 


CLINICAL COURSE AND THERAPY 


In patients who developed bronchiolitis 
obliterans, the etiology could be classified 
into one of 4 major categories: (1) post- 
pneumonic; (2) chronic or recurrent respi- 
ratory disease; (3) toxic inhalation (includ- 
ing aspiration); and (4) unknown etiology. 

In our series, there were 18 patients in 
the post-pneumonic group. These individ- 
uals were generally in good health until 
sudden onset of a lobar or subsegmental 
pneumonia. When the pneumonia failed 
to clear adequately with treatment, lung 
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biopsy was obtained and bronchiolitis obli- 
terans was recognized as a component of 
the disease. In these cases, bronchiolitis 
obliterans was obviously secondary to 
bacterial or viral intection, There was some 
overlap with the chronic respiratory disease 
category. 

The second group included 11 patients 
with lifelong histories of chronic bronchitis, 
asthma, or recurrent respiratory tract in- 
fections, As previously noted, 3 of these 
patients were also classified in the post- 
pneumonic group. 

In the third group there were 8 cases of 


rys 


toxic inhalation, only 1 being acute. This 
patient, exposed to nitric oxide fumes, had 
the typical biphasic course consisting of 
rapid onset of pulmonary edema clearing 
spontaneously, followed by a lag period of 
1-2 weeks and succeeded by an even more 
intense and longer-lasting episode of diffuse 
alveolar opacities and respiratory distress. 


This pattern has been fully described else- 
where. ** Four of these patients had co- 


existent major disease, 

The fourth group included many pa- 
tients, who could not be classified in any 
definite category; the nature and etiology 
of the disease were unclear from the start. 
Clinical and laboratory observation were 
of little help in elucidating the cause of the 
patients’ symptoms. These patients were 
treated largely on an empirical basis. 

Eleven deaths occurred among the $2 
patients, 7 in individuals with no known 
etiology for their disease. Five of these pa- 
tients showed nodular densities on their 
roentgenograms, and 3 demonstrated a 
segmental or lobar pattern. 

In addition to symptomatic treatment 
and respiratory support, where necessarv, 
manv patients were treated with a varietv 
of antibiotics, steroids or combinations of 
the 2. We have specific information relating 
to such treatment in 40 patients (Table 
vit). Of 17 patients treated with steroids 
alone, 15 showed partial or complete (6) 
improvement. Of s treated with antibiotics 
alone, 3 showed improvement (1 complete). 
Of 18 patients treated with a combination 
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of antibiotics and steroids, 10 Improved (5 
complete). 
Of r1 patients with post-pneumonic 
disease, 3 showed improvement with ste- 
roids alone, and 1 improved with antibi- 
otics alone. When combination therapy was 
employed, 3 patients improved, 4 demon- 
strated no change. Seven underwent com- 
plete excision of the atfected area (5 with 
no other treatment), but of these only 1 
recovered completely. Two of these pa- 
tients died shortly afterwards, 2 showed 
continuing disease in other sites. [n 2 more, 
there was no follow-up. 

Of the 11 chronic pulmonary disease 
patients, 3 improved with steroids alone 
and 1 with antibiotics alone. Of 6 patients 
treated with the combination, 5 improved. 
In another patient the lesion was resected 


lic. 18. (4) PA chest. Same patient as in 
Figure ro, one month later. Partial spon- 
taneous clearing. (B) Two months after f. 
Appearance of parenchymal densities in 
new locations. Steroids were started at 
about this time. (C) One vear after original 
roentgenogram (Fig. 10) amd 9 months of 
steroid treatment. The patient had no evi- 
dence of disease clinically or roentgenologi- 
calls 


with disease developing later in another 
lobe. 

In the toxic inhalation. category no 
patients were treated with antibiotics 
alone. Of the total of 8 patients, 2 were 
given steroids alone (1 improved) and 5 
were given the combination of medications 


(3 improved). One patient had resection of 
his lesion; however, he died shortly after- 
wards. 

Of 21 patients with bronchiolitis obli- 
terans of unknown etiologv, 3 patients were 
given combination treatment 1 improved 
and 2 died. Four patients were given anti- 
biotics alone and 1 showed complete im- 
provement. Two died, t after temporary 


M 


temporary improvement, but later died. Of betw 


4 patients re 
2 improved. 





Thus it is clear that steroids may be of fell into 2 classes clinically. Three of the 2 
considerable benefit, even in the absence of patients had symptoms and roentgenologic 


ceiving no specific treatment, the clinical course (Table vni). 
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Fic. 19. Gf) PA chest. Same patient 
as in Figure 9, 3 weeks later. The 
pattern is now micronodular and 

B) Detail, show- 

ing micronodular pattern in night 

lung, same date. (C) Complete clear- 

; months after original roent- 

genogram (Fig. 9). 


m 





















en the roentgenograp uc pattern and 
'ases with 
a micronodular roentgenographic pattern 


wt 


7 











pm 





a significant component of proven hyper- findings which cleared readily on steroids 


sensitivity, 





* 


or antibiotic 
dise 





s, without evidence of residual 
ise. Two patients appeared much more 








'ORRELATIONS BETWEEN ROE A cu oU eee E 
Eu DRM EI AM severely affected, and also had more promi. 
GRAPHIC PATTERNS AND 


Some inter 


CLI 


esting relationships 


nent pulmonary infiltration roentgenologi- 
cally. One of these died, and had evidence 
erenoted of Klebsiella infection at postmortem ex- 
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RESPONSE 


Pathogenesis Steroids Antibiotics 


Post-pneumonic 


;PE (a) 0 with later | PI (1) (also in 
(18 patients) : 


2 resection) chronic infec- 
LETT) tion category) 


0 PIL (i) (also in 
post-pneumonic: 
category ) | 


-bronic pulmonary | PI (2) 
infection : CI 


{ii patients) 


Toxic inhalation mane 
(including aspira- | NC (1) 
tion; 8 patients) 


ONC ut} 


TO THERAPY 


aaeei yaten: 


Combination 


PEG) 


hernia repair *) 


ONC GJ with later re- 


section and death) 


(PL 
CI i2) (t complete hiatal | 


hernia repair?) 
false in post- 
pneumonie category j 


| PIGG : 
| CE OG fi complete hiatal : 


hernia repair?) 


Death i2) 


Unknown etiology 


| PT (q) Ghimproved | Pl (0 (improved | 
(21 patients) | | 


temporarily, temporarily, 
|! death later) | death later? 
; CL (ai ir later une i; CE (D 
| related death) | NC iD 
: NC in) : Death (3) 


Clir 


Death (23 


| Resected: g (1 
| CE(2) it complete hiatal : 


———M————— P te ft 


: No Specific 
Surgery OE. 
ol Prestment 


ECD, qo no pt 
death, 1 CI, 4 : 


CD, rno FU) 


P Resected: 1 CD 


(also in post- 
pneumonie 
category) 


| Resected: 1 (death) | 


(also in post- 

pneumonic 

category} 
saiC i death, 
| pno Fl? 


PI- partial or temporary improvement; Cl complete improvement; CD= continuing disease; FU follow-up; NC no change, 


*= same patient. 


amination; the other had pre-existing ure- 
mia, but nevertheless recovered after a 
stormy course (Fig. 19, .7-C). 

The ¢ patients with Zzeonodular opaci- 
ties were consistent in having a longer his- 
tory of active disease. Improvement was 
obtained by treatment with steroids and 
antibiotics together in most cases, but in 4 
with follow-up there was residual clinical or 
roentgenologic abnormality. 

The effects of disease were more severe in 
patients with discrete nodular or confluent 
nodular densities on chest roentgenograms. 
Only 2 of the g patients (2 fell into both 
categories) in these categories recovered 
completely; ¢ died, and 1 is chronically ill 
at this time. One patient had no follow-up 
reported, 

In the groups with Zaszlar opacities and 
multiple irregular or diffuse alveolar opac- 
ities, there were few cases of complete 
recovery among those with adequate fol- 
low-up (6/12). Nearly all those with sub- 
stantial improvement had been treated 
with steroids (4/6). In the group with /obar 
or segmental disease, 7 had removal of di- 
seased lung by surgery with 2 postoperative 


(2 


ow 


deaths and 2 others with continuing or re- 


showed complete improvement. About halt 


of those treated primarily 


by medical 


means either died or had residual lung 
disease; only 1 patient had apparently com- 





l6. 
months later. Involvement of additional parts of 
the lungs in patient with recurrent aspiration, The 
chest roentgenogram cleared completely on a 
combination of antibioties and steroids, following 
a hiatal hernia repair. 


t 


20. PA chest. Same patient as in Figure 8, ¢ 
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Taste VIII 
RELATIONSHIP BETWEEN ROENTGENOGRAPHIC PATTERN AND CLINICAL COURSE 
Complete Continuing Disease - 
Improvement and/or Residua peat Noibolloscup 
Micronodular 4 o I o 
(1 overlap with diffuse (1 overlap with confluent 
opacities) nodular) 
Discrete nodular o I 3 I 
(x overlap with lobar) (2 overlap with confluent (overlap with basilar 
nodular) opacities) 
Confluent nodular 2 o 4 o 
(2 overlap with discrete 
nodular; 1 overlap with 
micronodular) 
Lineonodular o 4 o I 
(1 overlap with multiple 
opacities; I overlap with 
lobar) 
Bibasilar 3 4 I 2 
(1 overlap with discrete 
nodular; 1 overlap with 
lobar) 
Lobar or segmental 2 9 3 
(1 overlap with multiple (1 overlap with discrete (1 overlap with bibasilar 
opacities) nodular; 1 overlap with opacities) 
hyperinflation; 1 overlap 
with lineonodular) 
Diffuse (edema-itke) I o 1 o 
(overlap with micro- 
nodular) 
Multiple opacities 2 2 I 3 
(1 overlap with lobar) (1 overlap with lineo- 
nodular) 
Hyperinflation o 2 o o 
(1 overlap with lobar) 
Total 12 (2 overlap) 18 (4 overlap) 11 (3 overlap) 11 (2 overlap) 


plete recovery, without lung resection, and 
this was after hiatal hernia repair in addi- 
tion to medical treatment. Follow-up was 
insufficient in 6 others. These figures sug- 
gest that even apparently localized disease 
was not readily treated with success, and 
that a significant number of patients de- 
velop new manifestations of pulmonary 
disease eventually (Fig. 10, Æ and B; and 
18, 4-C). 

Attempts to correlate the roentgeno- 
graphic patterns with the pathologic find- 
ings failed to yield significant results. This 
may be because the lung specimens repre- 
sented many different stages of organiza- 


tion, as well as somewhat varied manifesta- 
tions of bronchiolar obstruction, and only 
few showed obviously irreversible bronchial 
scarring or parenchymal honeycombing. It 
was also difficult to tell if a lung biopsy was 
representative of the predominant pattern 
of lung involvement. Since etiology was 
obscure in the great majority of cases, there 
was no convenient bridge between patho- 
logic and clinical manifestations or roent- 
genographic findings. 


SUMMARY 


Bronchiolitis obliterans is a pathologi- 
cally defined syndrome of bronchiolar ob- 
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struction by organizing exudate, often 
associated with cholesterol and interstitial 
pneumonia. 

Among §2 cases with roentgenograms 
available for review, few were associated 
with specific étiologie factors. Several pa- 
tients had co-existent svstemic disease. 

Although occasionally a localized process 
amenable to surgery, bronchiolitis obh- 
terans was usually diffuse, causing pulmo- 
nary insufficiency and death in some, but 
resolving in others. 

Administration of steroids was usually 
associated with clinical improvement. 

Roentgenologic patterns included: nodu- 
lar densities ( micronodular, discrete, con- 
fluent and lineonodular); alveolar opacities 
(diffuse, multiple irregular or bibasilar); 
and hyperinflation. 

Early recognition of this syndrome may 
permit treatment betore irreversible changes 
develop. 

Barbara B. Gosink, M.D. 
Department of Radiology 
Veterans Administration Hospital 
3350 La Jolla Village Drive 

La Jolla, California g2037 


Thanks are due to the many physicians 
who were kind enough to send us informa- 
tion and roentgenograms of the patients in- 
volved in this study. A list of these phvsi- 
cians is available from the authors on 
request. 


REFERENCES 


Lobar obliterative bronchiolitis. 
Brit M. ». 1971, 7, 264-266. 

2. Baar, H. S, and Gatrixpo, J. Bronchiolitis 
i brosi ablitcean Thorax, 1966, 27, 209-214. 

3. Becktake, M. R., Gotpman, H. fF. Board R., 
and FREED, C. C. Longiten effects of p 
posure to nitrous fumes. 4m. Kec. Tuderc., 
1957, 70, 398-409. 

4. Becrorr, D. M. Bronchiolitis obliterans, bron- 
chiectasis and other sequelae of adenovirus 
type 21 infection in young children. 7. Chin. 
Path., 1971, 24, 72-82. 

s. Brumoart, H. m and MacManon, H. E. 
Bronchiolitis fibrosa obliterans: clinical and 
pathologic study. M. Clin. North America, 


1929, 73, 197-214. 


x 
D 


d 
Ned 


Bronchiolitis Obliterans O31 


6. Caurcuitt, E. D. Architectural basis of pul- 
monary ventilation. dan. Surg, 1963, L37, 
1-11. 

7. Quuign, M. M. Oblterative bronchitis and 
bronchiolitis with bronchiectasis. Dis. Chest, 
1953, 44, 351-361. 

8. Exļxcer, T. Bronchiohtis. Brit, Y. Dis. Chesi, 
1959, 53, 125-217. 

g. Haw, J. C. Acute infectious obstructing bronchi- 
olitis--potentially fatal disease in adult. 
Ann. Int. Med., 1964, 60, 47-60. 

10. Herman, H., and Ascuxen, P. W. Aspiration of 


to 
t3 


. Lance, W. 


. Lowry, 


. MacLeop, 


. MILNE, 


| MOSKOWITZ, KR. L. 


stearate of zinc in infancy, a clinical and 
experimental study. 4m. J. Dis. Child., 1922, 


23, §O}-S10 

Kuan, B., Cox G. E., and Tavron, C. B. Com- 
parison of bronchiolitis obliterans with several 
other uncommon pulmonary «diseases. Aero- 
space Med., 1961, 32, 695—700. 

LaDvue, J. S. Bronchiolitis fibrosa. obliterans 
report of case. rch. Int. Med., 
Ops: 


1941, 68, TM 
Ueber eine eigenthumliche Er- 
krankung der kleinen Bronchien und Bronchi- 
olen. (Bronchitis et Bronchiolitis obliterans.) 
Deutsches Arch. f. kiin. Med., 1901, 70, 342~ 
364. 

"ilo-hiler s 
nitrogen. di- 


T., and Scuuman, L. M. 
disease = SUO caused by 
oxide. Y.4.M.d., 195 TE 
W. M. j transradiancy of 
oue ume AA 1954, 147-153. 
McApams, A. J., Jr. Bronchiolitis obliterans. 
Am. T. Med., A Ioue 


Jaa 


. McLean, Kk. H. Pathology of acute bronchiolitis 


— study of its evolution; Part LT: repair phase. 

Australasian Ann. Med., 1957, 6, 29743. 

J. E. Nitrogen dioxide inhalation and 
bronchiolitis obliterans: review of literature 
and report of case. 7. Orcup. Med., 1909, 77, 
8389-547. 

Motnars, J. J, Narugssos, G., and EDBERG, 
S: Fatal aspiration of ileum powder by child: 
report of case. New England F. Med., 1962 
206, ` 16 me 3. 

Moran, T. J., and HgursrRow, H.R. Bronchs 
litis obliter rans: experimental | study of ae 
genesis and use of cortisone in modification of 
lesions. A.ALA. Arch. Path., 1958, 66, 691- 
“OF, 

, Lyons, H. A. and COTTLE, 

H. R. Silo-filler’ à disease: clinical, physiologic 

and pathologic study of patient. Am. Y. Meda, 

1964, 36, 457-402. 


. Nicuors, B. H. Clinical effects of inhalation of 


nitrogen dioxide. Am. J. ROENTGENOL & 
Rap. THERAPY, 1930, 27, £16-520. 
Perez-Guerra, F, Warsa, R. E. and Sacer, 


832 


S. S. Bronchiolitis obliterans and tracheal 
stenosis: late complications of inhalation burn. 
F.4.M.A., 1971, 216, 1568-1570. 

24. Ramirez, R. J., and Dowzrr, A. R. Silo-filler's 
disease: nitrogen dioxide-induced lung injury: 
long-term follow-up and review of literature. 
Ann. Int. Med., 1971, 74, 569-576. 

25. Rew, L. The Pathology of Emphysema. Year 
Book Publishers, Inc., Chicago, 1967, pp. 
155—156. 

26. REvNAUD, A. C. Mémoire sur l'oblitération des 
bronches. Mém. Acad. Méd., Paris, 1835, 4, 
117-167. 


B. B. Gosink, P. J. Friedman and A. A. Liebow 





APRIL, 1973 


27. RiGNER, K. G., and Swensson, A. Late prog- 
nosis of nitrous fume poisoning, and follow-up 
study. Acta med. scandinav., 1961, 770, 291- 
299. 

28. Swyzgn, P. R., and James, G. C. Case of uni- 
lateral pulmonary emphysema. Thorax, 1953, 
8, 133-136. 

29. Winrernitz, M. C. Collected Studies on the 
Pathology of War Gas Poisoning. Yale Uni- 
versity Press, New Haven, 1920. 

30. Winternitz, M. C., Warson, I. M., and McNa- 
MARA, F. P. Pathology of Influenza. Yale 
University Press, New Haven, 1920. 


p» eT 
CERO 


Vor. 117, No. 4 


CAVITATING PULMONARY METASTATIC 
DISEASE IN CHILDREN* 


By ALAIN M. COUSSEME? 





T, M.D.,f and CHARLES A. GOODI 





SAN FRANCISCO, CALIFORNIA 


O o “G pulmonary metastatic 
neoplasms in children are rare. The 
roentgenographic and morphologic evolu- 
tion of 3 different primary tumors that 
metastasized to the lungs are described and 
the literature is reviewed. 


REPORT OF CASES 


Case 1. A 17 year old girl was admitted to 
the hospital because of post-traumatic pain in 
a distal left thigh. Bri sarcoma was 


ule n open NU The pudet NE a 
full course of radiation therapy after which the 
left lower extremity was amputated at the 
midthigh. Eighteen months later, metastatic 
pulmonary nodules had developed (Fig. 1.7). 
Pleuritic chest pain and a right pleural effusion 
were documented. 

During the next 2 years, the metastatic pul- 
monary nodules increased 1n size and number 
despite intensive chemotherapy (actinomycin, 
vincristine, and cytoxan), irradiation, and 
palliative surgical excision (Fig. 1, B-D). 


Casg 1r. A to month old boy had lethargy, 
anorexia, and weight loss. A large right-sided 
abdominal mass was palpated. Urography re- 
vealed a Wilms’ tumor and a surgical resection 
was performed. The infant received actinomy- 
cin D and radiation therapy. Eight months 
later pulmonary metastases had developed. 
The cavitated pulmonary tumor nodule was 
excised (Fig. 2, Æ and B). Dactinomycin was 
administered and the right lung was irradiated. 
No disease has been evident in the past 2 vears. 


Case mi. A hematoma developed in the left 
hip of a 6 vear old girl subsequent to a fall. 
Five months later the hematoma recurred and 
biopsy revealed only cystic hematoma. The 
patient was anemic and had generalized 
lymphadenopathy, hepatosplenomegaly, and 
an increased sedimentation rate. 


Six months later, the arteriographic ap- 
pearance was normal, but biopsy of the capsule 
of the lesion showed connective tissue reaction 
with masses of spindle cells, and the findings 
were considered non-neoplastic. Biopsy of the 
inguinal lymph nodes, however, revealed a well 
differentiated metastatic angiosarcoma. 

Four vears after the symptoms had begun, 
an angiosarcoma of the left buttock region was 
excised. The tumor extended to the margin 
of the excised tissue. The area of excision was 
irradiated postoperatively. Bilateral pulmonary 
metastatic nodules developed with cavitation 
of those in the left upper lobe (Fig. 3). Thorough 
investigations of non-metastatic causes of pul- 
monary cavitation were repeatedly normal, 


DISCUSSION 


Incidence. Cavitating pulmonary metas- 
tases are most uncommon lesions; the 79 
cases reported in the literature included 
only t child.’ In this child, with histologi- 
cally proved Wilms’ tumor, cavitation of 
pulmonary metastatic nodules developed 
after roentgen therapy. D'Angio* has kindly 
shown us roentgenograms of another child 
with metastatic Wilms’ tumor in whom a 
large cavitary pulmonary lesion developed. 
D'Angio and lannaccone? reported spon. 
taneous pneumothorax in children with 
pulmonary metastasis and suggested that 
cavitation of some metastatic nodules and 
their rupture in the pleural space may be 
the cause of this type of pneumothorax. 

In 1961, Dodd and Boyle,’ in a review of 
6,729 consecutive adult chest roentgeno- 
grams, found 176 primary lung tumors and 
398 om tumors. or Ml was 


per ca of E tumors, "Excludes 
were cases in which cavitation was detected 


* From the Department of Radiology, University of California School of ! Medicine, San Francisco, California, 
t Research Fellow in Pediatric Radiology, supported by the French Ministry of Education and the Fulbright-Hays program. 
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lic. 1. € 















ase 1. Metastatic osteogenic sarcoma. (A) Initially, a spherical, solid metastatic nodule of 3 em. in 
diameter was present in the left mid-lung. Multiple other metastatic lesions also were present. (B) Three 


lY 
months later, after roentgen therapy and chemotherapy, the previously described lesion decreased to 2 em. 
in diameter and became a thin-walled, air-filled cavity. At its lateral basal aspect, a focal thickening 


of the walls perhaps represented residual tumor. (C) Two months later, concomitant with prog 
metastatic disease in the right lung, the left mid-lung nodule became homogeneously opacified and in- 


creased in size to 5.1 cm. in diameter. (D) One month later, this lesion was a thin-walled cavity 3.6 em. in 
diameter. 

















fs 


OZETreossive 





static Disease 





Vou. 117, No. 4 Cavitating Pulmonary Met: 





ee Te 








fic. 2. Case it. Metastatic Wilms’ tumor. (A) At 21 
months of age, this coned-down view of the right 
upper lobe shows 2 thin-walled cavities. (8) 
Coronal tomograms show the adjacent cavities. 





after chemotherapy or local roentgen ther- multilocular and resemble cystic dise: 
apy and those with a solitary metastatic The upper lobe is most frequently involy 











neoplasm. Pathogenesis. Many explanations ma 
Histologic features. In the 16 cases of considered for the cavitation. 
adult cavitary metastatic tumors reported a) Cavitation may result from necrosis 


by Dodd and Boyle,? 69 per cent were of 
squamous cell origin. Table : shows that of 
all reporte v (bases of pulmonary cavitary 
metastases with histologic documentation, 
45 per cent (29, /64) arose from | metastatic 
squamous cell carcinoma and 3: j per cent 
(21/64) from metastatic HON ircinoma. 
In 15 additional reported cases, cavitary 
pulmonary metastasis was not documented 
histologically. 

Roentgenographic aspects. The thickness 
of walls of cavitating pulmonary metastatic 
lesions may vary from 1 to 15 mm.” The 
size of the cavitv also varies considerably, 
the diameters ranging from $ to 75 mm. 
Frequentlv, the walls of small cavities may 
be thick and those of ie panies thin. 
The presence of several excavating nodules 
of different size is d. observed in | | 
pulmonary metastasis? which cavitate, Pre. 3. Case ir. Metastatic angiosarcoma, In the 
Cavitation may take place in only a few iae ex, a spherical, thin-walled, air-filled M 

3 of 13 mm. in diameter is seen. In addition, several 
nodules, although metastatic growths may Br solid metastatic lesions were identified else 


be numerous. Sometimes the cavities are where. 
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REVIEW OF PREVIOUSLY REPORTED CASES OF CAVITATING PULMONARY METASTASIS 
ACCORDING TO HISTOLOGIC TYPE AND SITE OF PRIMARY TUMOR 


Site of Number of . 
XY dn tie ce biie 2 : Total 
Histologic Type Primary Authors Cases e 
: me | Cases 
lumor Reported 
Squamous cell carcinoma Pharyngolarynx Dodd and Boyle* 4 
Bristowe? I 
LeMay and Piro™ 2 E 
Female genitalia Dodd and Boyle? E 
Don and Gray? 4 
Wigh and Gilmore?? 1 
Lowen!? 1 
Seaman and Arneson? 1 12 
Lung Meyers and Sala? i 
Wellens?’ 1 
Deck and Sherman? 1 m 
Bladder Minor? 1 
Deck and Sherman’ 2 
Penis Wellens?s 1 
Tongue Gellman and Jelliffe? 1 
Unknown Minor? 3 5 
29 (45 per cent) 
Adenocarcinoma Colon, rectum LeMay and Piro” E 
Dodd and Boyle? 3 
Katzev and Bass 1 
Curran and MacCarthy* 1 
Lowen!” 1 IT 
Kidney Grossman ef al." i | 
Breast Dodd and Boyle? 2 2 
Pancreas Salzman ef af. I 
Lowen? 1 ü 
Breast and pancreas Laforet and Laforet! s A 
21 (33 per cent) 
Transitional cell carcinoma Bladder Dodd and Boyle? 1 
LeMay and Piro” 1 
Weintraub? I à 
Undifferentiated carcinoma Unknown LeMay and Piro” 1 i 
5 
Seminoma Testes Salzman ef al.” I I 
Teratocarcinoma Mediastinum Laforet and Laforet!® i i 
Sarcoma Unknown Farrell! 1 
Baldry! 1 2 
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Taser E- 
Site of 
Histologic Type Primary 
Tumor 
Osteogenic sarcoma Bone 
Wilms’ tumor Kidney 


Total 


——————--—-——M RR 


of the central portion of the tumor, pos- 
sibly because of inadequate circulation with 
subsequent ulceration into a bronchus, and, 
finally, ejection of the necrotic material? 
This possibility does not explain the verv 
small tumors with thin walls. Furthermore, 
occasionally, at necropsy, no central necro- 
sis 1s found. 

(b) Occasionally cavitation may be re- 
lated to a characteristic property of the 
squamous epithelium. When a membra- 
nous squamous epithelium is exposed to the 
atmosphere, its surfaces dehvdrate and 
form a keratinized laver that is replaced by 
another laver of squamous epithelium. Pos- 
sibly, in pulmonary metastasis, the com- 
munication with a small bronchus or an 
alveolar duct is established early, the kera- 
tinized lavers are shed, and a cavitv results. 
This postulated mechanism mav be opera- 
tional in small tumors with thick walls. 

(c) For the tumors with thin walls, the 
mechanism of cavitation is uncertain, but 
does not seem to be related to infection. 
Perhaps the tumor cells cause a ball.valve 
type of bronchial obstruction with growth 
of the tumor in a distended air space.” 

(d) Another mechanism possibly present 
in some metastatic adenocarcinomas is the 
tendency to cystic degeneration.? 

(e) Occasionally a pseudocavitation may 
be seen in which the central necrosis de- 
velops with liquefaction, but no evacuation, 
of the necrotic material? Thus, roentgeno- 


— maana saet aee om 


Dolgotf and Hansen” 


Cavitating Pulmonary Metastatic Disease 


Reported 


— Continued 
Number of Total 
Authors (Cases lota] 


Cases 


1 
Rigler” l 
Lichtenstein!? 
Deck and Sherman’ 
Crow and Brogdon? i 
Deck ahd Sherman? 1 
14 (22 per cent) 
64 
graphicallv, a ring shadow is produced when 


the density between the central and periph- 
eral portions of the tumor is different? 

In the first 2 patients, the pulmonary 
lesions cavitated during the course of 
chemotherapy and radiation therapy. Un. 
doubtedlv the centers of these tumors un- 
derwent necrosis, and because they com. 
municated with the bronchus, the necrotic 
tumor tissue was coughed out. With subse. 
quent regrowth of the tumor, however, 
these lesions resolidified. Following excision 
they were found to be completely filled with 
viable tumor cells. 

The third patient (Case 111) has a unique 
blood vessel tumor that forms large cavern- 
ous spaces in the course of its growth and 
does not evolve in the usual mechanism of 
forming a progressively enlarging ball of 
cells. This tumor may appear solid inter- 
mittently because it contains blood in the 
lumen of its spaces, but because of com- 
munication with the bronchus the blood is 
coughed out. 

The differential diagnoses of cavitating 
pulmonary metastasis in children include 
abscess or pneumatocele (especially that 
cystic lesions (such as bronchogenic cyst), 
tuberculosis, aspergillosis, coccidioidomyco- 
sis, varicella, and xanthomatosis. Since 
many of these conditions are possible com- 
plications in malignant tumors, they should 
be excluded on clinical and laboratory 
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bases. In some instances, only surgical re- 
section and histologic examination of the 
specimen will reveal the nature of the cavi- 
tating pulmonary metastases. 

Cavitation of the metastatic nodules does 
not influence the course of the disease or 
the prognosis any more than do other meta- 
static growths. Nearly all patients with 
pulmonary metastasis died, whether or not 
the tumor nodules were cavitated. 


SUMMARY 


Three cases of cavitating pulmonary 
metastasis in children are reported. 

A review of the literature produced only 
79 published cases; only 1 of the patients 
previously described was a child." 

The histolgic appearance of the primary 
tumors, the roentgen aspects, and the path- 
ogenesis are reviewed. 


Charles A. Gooding, M.D. 
Department of Radiology 

University of California San Francisco 
San Francisco, California 94122 


We are indebted to Alfred A. de Lorimier, 
M.D., who provided the primary care for 
the 3 patients presented and permitted us 
to report the roentgenologic aspects of these 
cases. His review of the manuscript and 
suggestions are also appreciated. 
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ROENTGENOLOGIC APPEARANCE OF THE CHEST 
FOLLOWING RADICAL NECK DISSECTION* 


By CHARLES F. MUELLER, M.D.,} and ROBERT D. MOSELEY, Jr., M.D.t 
ALBUQUERQUE, NEW MEXICO 


(n metastases are frequently 
— treated surgically by radical neck dis- 
section. Ewing and Martin! discussed the 
disability and resultant deformity, and 
Gorman e al? attributed the characteristic 
deformity in the region of the sterno- 
clavicular joint to clavicular subluxation 
and rotation. 

Following radical neck dissection there 
is a characteristic chest roentgenographic 
appearance not previously described in the 
literature or in standard text-books. 

This paper describes those findings which 
should lead the observer to the roentgeno- 
logic diagnosis of a previous radical neck 
dissection in the absence of historical in- 
formation on the consultation requests. 


SURGICAL CHANGES 


Despite minor variations popular among 
a few surgeons, a standard neck dissection 
can be accurately described.? The area of 
dissection is bounded superiorly by the 
body of the mandible, the lower third of the 
parotid gland, the roof of the jugular fossa, 
and the mastoid process. The posterior 
boundary is the anterior margin of the 
trapezius muscle, while the inferior border 
is the clavicle. The anterior border in- 
cludes the submental space above the 
hyoid, and below the hyoid it descends in 
the midline to the suprasternal notch. 
Dissection of, but not including, the 
scalene, erector spinae, levator scapulae, 
and myohyoid muscles defines the deep 
boundary. This dissection removes the 
sternocleidomastoid muscle, the omohyoid 
muscle and often the posterior belly of the 
digastric muscle and the stylohyoid muscle. 
Other structures removed include the sub- 


mandibular gland and the lower third of 
the parotid gland, the spinal accessory 
nerve, the internal jugular vein and all 
major cervical lymphatics to the borders of 
the dissection. When tumor cannot be 
cleared from the external carotid artery it 
too may be sacrificed if removal appears 
to leave the area tumor free. 

Extensions of the standard radical dis- 
section most often include dissection of the 
platysma from the skin, mandibular resec- 
tion ex loc when lymph nodes are at- 
tached, and inferior extension into media- 
stinal area for retroclavicular and retro- 
sternal lymph nodes. 

Occasionally a limited neck dissection is 
described which preserves the internal 
jugular vein and spinal accessory nerve 
but, since it so frequently leaves residual 
tumor in the lymphatics, it is Judged less 
effective. 

The § roentgenologic signs of radical 
neck dissection described below will allow 
the roentgenologist to appreciate that the 
patient has had radical neck surgery when 
historical information is lacking. 


ROENTGENOLOGIC CHANGES 


Standard radical neck dissection in 30 
consecutive patients has resulted in 5 roent- 
genologic findings which occur with vary- 
ing frequency (Table 1). 

The hyperlucent supraclavicular fossa 
occurs because of the absence of the supra- 
clavicular muscle mass, chiefly the sterno- 
cleidomastoid muscle. The frequency with 
which a striking asymmetry of supra- 
clavicular density occurs approaches 93 
per cent. The accuracy of diagnosis based 
on this finding alone however is low, for 


* From the Diagnostic Division, University of New Mexico School of Medicine, Albuquerque, New Mexico. 
T Associate Professor of Radiclogy, University of New Mexico School of Medicine; Chief Radiologist, Veterans Administration 


Hospital, Albuquerque, New Mexico. 


$ Professor of Radiology, University of New Mexico School of Medicine, Chief of Diagnostic Division. 


840 


Vor. 117, No. 4 


Taung I 


SUMMARY OF ROENTGENOLOGIC FINDINGS 








Frequency 


Hyperlucent supraclavicular fossa 28/30 
Absent sternocleidomastoid muscle 2238 
Medial continuation of ipsilateral 
companion shadow 19/30 
Drooping shoulder 20/30 
PINS / 3 
Supraclavicular subluxation 5/30 


most chest roentgenograms reveal some 
supraclavicular asymmetry in normal pa- 
tients. In the immediate postoperative 
period in particular, this finding is usually 

absent due to edema. Absence of the sterno- 
cleidomastoid muscle is seen in about 77 
per cent of patients having radical neck 
dissection and this diagnosis i is confirmed 
when seen in association with a companion 
shadow atop the clavicle which extends to 
the sternum without ending in the charac- 


This patient clearly shows the asymmetric 
supraclavicular fossae, companion shadows, and 
sternocleidomastoid muscles. The shoulder on the 
ipsilateral side has rotated lower because the spinal 


FIG, 


accessory nerve is cut, butas vet there is no sterno- 
clavicular ME 


The Chest Following Radical Neck Dissection 








lic. 2. All c findings are present in this patient. Note 


the sternoclavicular asymmetry with both rota- 
tion and upward migration of the medial left clavi 
cle. 


teristic upswing along the sternocleido- 
mastoid muscle (Fig, 1). This asymmetrie 
companion shadow 1s present in about 63 
per cent of radical neck dissections. The 
interruption of the spinal accessory nerve 
d s the e e b a 


Me 


low lving HN UE in er ae nae cent P 


patients. This detect appears to precede 
the sternoclavicular subluxations de- 


scribed by Gorman e£ aZ? as a late finding 
occurring only 33 un cent of the time fol- 
lowing radical neck dissection (Fig. 2). Any 
combination of the above findings should 
lead to a firm diagnosis of previous radical 
neck dissection. We have discovered no 
false positive combinations of signs. A par- 
ticularly challenging situation occurs when 
a i patient hi as had bilateral neck dissec “tions. 


s of UE ioc RM e esa i 


medial extensions of both companion 
shadows may be the chief clues in such in- 


stances, for the usual asymmetry will be 
lacking (Fig. 3). 





Fic. 3. The bilateral neck dissection patient may be 
particularly difficult to diagnose because of the 
lack of any asymmetry. In this patient the hyper- 
lucency of the supraclavicular fossae, the absence 
of sternocleidomastoid muscles, and the medial 
continuation of companion shadows suggest the 
diagnosis which history confirmed. 


Charles F. Mueller and Robert D. Moseley, Jr. 
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SUMMARY 

While a radical neck dissection poses no 
clinical diagnostic problem, this diagnosis 
is frequently overlooked roentgenologically 
in circumstances in which the roentgeno- 
logic consultant is supplied with inade- 
quate clinical information. 

The surgical procedure and § roentgeno- 
logic signs which can help confirm the 
presence of a radical neck dissection are 
described. 


Charles F. Mueller, M.D. 

Department of Radiology 

The University of New Mexico 

School of Medicine 

Albuquerque, New Mexico 87106 
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HOW WAS THIS CHEST ROENTGENOGRAM 
TAKEN, AP OR PAr* 


By KENNETH R. KATTAN, M.D., and JEROME F. 


CINCINNATI, 


question of whether a chest roent- 

posta was obtained in. the antero- 
posterior (AP) or the posteroanterior (PA) 
projection is occasionallv important in its 
interpretation. Certiin criteria, such as the 
location of an identifying marker or the use 
of a letter or number printed on the cassette 
screen, generally are sufficient for this de- 
termination. Sometimes, however, none of 
these landmarks can be utilized. 

We have noted that the appearance of 
C6, C7, and Tr vertebrae will, in almost all 
instances, indicate the direction the roent- 
und BS um us traveled during the Alm 


I A oints of Luschka of these 3 
well seen (Fig. 1). In the 


th e b y 
vertebrae are 





taken from an anteroposterior 
The vertebral bodies 
of C6, Cz, and Ti are well seen. The interverte- 
bral disk spaces of the same vertebrae are well 
demonstrated as are the joints of Luschka. 


supine T roen tgenogram. 
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a posteroanterior upright 


chest roentgenogram. The C6, Cz, and Tr articu- 
lar processes and the inops sed! joints between 
them are clearly seen. The laminae and spinous 
processes point up. 


from 


Li 


posteroanterior projection, however, the 
ioi arch, articular. processes, apo Ms 

eal joints, and laminae of these ver tebrae 
are well delineated, while the bode and 
of Luschka are not (Fig. 2). The 
spinous process of these vertebrae usually 
point upward in the posteroanterior pro- 


jection, 


The explanation for these findings 1s 
related to the divergent roentgen-ray beam 
and the anterior convexity of the cervical 
or upper thoracic column.? The bodies of 
the lower de nm vertebrae are tilted so 
that their upper surfaces face cranially and 
ventrally ). In the anteroposterior 


(Fi Ig. 3s 


projection of the chest, particularly when a 
short target-film distanc e is used, the di- 
vergent roentgen-ray beam passes parallel 
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to the upper surface of the vertebral bodies 
of C6, C7, and Ti. Thus, a view similar to 
the widely used anteroposterior roentgeno- 


a 


gram of the cervical spine with 207 cepha- 
lad tilt is obtained a view designed to 


En 


bring out the superior and inferior verte- 
bral bodv plates, intervertebral disks, and 
the Joints of Luschka'?* (Fig. 4). 


In the posteroanterior projection of the 


chest, the diverging roentgen ravs pass be- 
tween the articular processes of these verte- 


brae, outlining them clearly. The roentgen 


appearance 1s similar to that obtained in an 
anteroposterior view of the cervical spine 
with 25° caudal angulation’** (Fig. ¢). 

To test the validity of this finding, 100 
chest roentgenograms, either anteropos- 
terior or posteroanterior were randomly 
selected from our files. All portions of the 
film except for the lower cervical and upper 


thoracic area were covered and shown to 3 





corresponds to the direction of the beam (157-35 


vical vertebral bodies. The line PA is in the same 
direction as the beam in the posteroanterior up- 
right chest examination. This line in the opposite 
direction (namely the AP with caudal angulation 
of the tube} is used to examine the articular facets. 





luc. 4. Anteroposterior projection of the cervical : | ü 
spine with cephalad angulation of the tube. Com- bic. g. Anteroposterior projection with caudad angu- 
pare with Figure 1. lation of the tube. Compare with Figure 2. 
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radiologists and 2 senior residents, all of 
whom had been informed of the method 
beforehand. All examiners agreed and were 
correct on 78 films. In 6, all readers were in 
error or were unable to make a determina- 
tion. In 15, 3 or 4 of the examiners were 
correct. In the remaining case, only 1 
reader was correct. 

It is evident from the foregoing that the 
signs are not infallible. In 5 of the 6 films in 
which all examiners were in error, the expo- 
sure had been taken in the anteroposterior 
projection. It is interesting that in all of 
these films, the patients had an abnormal 
degree of dorsal kvphosis. In the kvphotic 
patients whose chest roentgenograms were 
made in a posteroanterior projection, no 
such errors were made. Undoubtedly the 
additional cramal and ventral angulation 


of the vertebral bodies caused by the ky- 
phosis contributed to errors in interpreta- 
tion. 


Roentgenograms of small children, those 
of patients with a straight dorsal spine, 
studies obtained with a long target-film 
distance, and those made with the tube 
centered high on the chest, may also cause 
difficulty in interpretation. If higher cervi- 
cal vertebrae are used for interpretation, 
errors are made because of the variances in 
the angulation of these vertebrae. 


SUMMARY 


Evaluation of the appearance of C6, C7, 





i 
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and Ti on a chest roentgenogram may be 


of considerable help in determining the 
position of the tube and film at the time the 
exposure was made. Although the criteria 
are not infallible, they appear to be of 
significant reliability, 


Kenneth Kattan, M.D. 

Department of Radiology 

University of Cincinnati Medical Center 
234 Goodman Street 

Cincinnati, Ohio 45229 
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thanks to Dr. Benjamin Felson for his sug- 
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Moskowitz, Athena King, Joseph Dils, and 
Thomas Hinke for their participation in 
evaluating the chest roentgenograms; and 


in performing and collecting most of the 
cases. 
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OCCULT INFECTION OF ABDOMINAL INCISION 
AS SEEN ON LATERAL CHEST 
ROENTGENOGRA M* 


By JAMES A. NELSON, M.D.,¢ and GRANVILLE C. COGGS, M.D. 


SAN FRANCISCO, CALIFORNIA 


AS was detected in upper abdominal 

wounds on the lateral chest roentgeno- 
grams of 4 patients evaluated for post- 
operative fever. 


MATERIAL AND METHOD 


Figure 1 shows a tvpical site for this 
finding in 1 of the patients. Two patients 
had right subcostal incisions and 2 had mid- 
line incisions. In all 4 instances, a portion of 
the wound was seen tangentially in the 
upper adbominal midline on the lateral 
chest roentgenogram, Figure 2, 7-D, shows 
the relation of the areas of gas to the 
abdominal wall and viscera in the 4 pa- 
tients. 

Subsequent physical examination of 
these wounds gave minimal evidence of 
wound inflammation in 3 of the 4 patients, 
Two of these 3 were treated by incision 
with drainage of pus from the wound. The 
third patient was treated with antibiotics 


and the wound healed per primam inten- 
tionem with no proof of infection bv cul. 
ture. 


In the fourth patient, no inflammation of 
the wound was evident locally. Bile peri- 
tonitis was suspected as the cause, how- 
ever, of persistent deep tenderness and 
tever. Exploratory surgery was scheduled 
but because of the roentgenographic find- 
ing of subcutaneous gas in the midline 
(Fig. 2), the medial portion of the wound 
was incised at bedside. The superficial 
wound was normal, but a pocket of pus and 
gas was discovered above the fascia in the 
area of roentgenographic abnormality. Af- 
ter drainage of the wound, the patient re- 
covered. Escherichia coli was cultured from 
the wound drainage. 


The abnormal gas in these wounds was 
noted on chest roentgenograms obtained 4 
to 8 days postoperatively. Such wound gas 
after abdominal surgery, particularly in 
febrile patients, should strongly suggest the 
possibility of a wound infection, since post- 
surgical gas should be absorbed by this 
time. 


DISCUSSTON 


It is of great importance to note abnor- 
mal gas deposits on roentgenograms. Gas 





Fic. 1. Location of gas in the wound (arrows) in the 
upper abdominal midline as seen on a lateral 
roentgenogram of the chest. 


* Prom the Department of Radiology, University of California School of Medicine, San Francisco, California, 
T Trainee in Veterans Administration Radiology Training Program. 
Supported, in part, by Radiology Training Grant TR 156a from the Veterans Administration, 


446 


Vou. 113, No. 4 


Occult Infection of Abdominal Incision 


S47 
F/ 





gangrene and trauma manifested in roent- 
genograms are well known.’ Wound em- 
physema is common in patients who have 
undergone thoracotomy.’ Persistence of 
intraperitoneal gas for as long as 2 weeks 
after laparotomy is also well documented.’ 
The presence of subcutaneous gas in a 
closed abdominal surgical wound implies 
local wound sepsis. In 3 of these 4 patients, 
incision and drainage of the wound yielded 
pus and, predominantly, Æ. csli, a po- 
tential gas-forming microorganism.’ One 
patient did not have wound drainage but 
responded to systemic antibiotic therapy. 


CONCLUSION 


Since the lateral chest roentgenogram 
often shows a portion of upper abdominal 
surgical wounds tangentially, this area 
should be carefully observed in patients 
with fever following laparotomy. The 


Fic. 2. (A-D) Appearance of gas in the wounds of the 4 patients as seen 
on lateral chest roentgenograms. 


roentgenologist may be the first person to 
observe objective evidence of wound infec- 
tion. 


James A. Nelson, M.D. 

Department of Radiology 

University of California San Francisco 
San Francisco, California 94122 
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AN AUTOMATED SYSTEM FOR RECORDING 
REPORTS OF CHEST ROENTGENOGRAMS* 


By ROBERT S. SHERMAN, M.D.1 
NEW YORK, NEW YORK 


Ho o of the chest commonly 
forms the most frequent study in diag- 
nostic radiology, making up about 45 per 
cent of adult radiologic examinations.?? 
The detailed steps radiologists customarily 
carry out in reporting these films exact a 
significant toll from the potential efficiency 
of the procedure. A flow diagram (Fig. 1) 
combining structure and function of the 
conventional way of handling the interpre- 
tation of a chest roentgenogram depicts the 
separate acts involved. 

In survey examinations of the chest, ab- 
domen, stomach and breast, radiologists 
usually create various special ways to re- 
cord their findings; through necessity, all 
adopt some type of an abbreviated report- 
ing system. Most of these schemes omit 
registering every minor abnormality pres- 
ent. Instead, they utilize yes or no, normal 
or abnormal statements, either ignoring or 
leaving the reporting of seemingly non- 
significant, nonpertinent details to any 
standard examination. Since most radio- 
logic surveys accept limited medical objec- 
tives and often use small, cost-saving films 
and assembly line production methods, de- 
manding reasons for a shortened approach 
to handling radiologic diagnosis can be 
found. The clearly superior diagnostic qual- 
ity of the life size roentgenogram has led 
recently to the wider use of this film in vari- 
ous chest screening programs. Whether 
large or small films are employed, the intro- 
duction of modern recording procedures 
and equipment can make feasible full, 
initial reporting of all abnormalities no 
matter the objective, be it survey or stan- 
dard examination. 

When reporting routine or survey chest 
roentgenograms as negative, some radiolo- 


gists have used a predictated, automati- 
cally typewritten form consisting of one or 
more statements. Yetour experience, based 
upon approximately 26,000 examinations of 
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Fic. 1. Customary system of reporting 
a chest roentgenogram. 
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presumably healthy workers, showed that 
even in this kind of survey, completely 
negative chest roentgenograms made up 
only 64 per cent of the total. The remaining 
(36 per cent) demonstrated either nonsig- 
nificant (29 per cent), or possibly signifi- 
cant abnormalities (7 per cent). Conse- 
quently, healthy workers, individuals seem- 
ingly less likely to have abnormalities, will 
present reportable findings in 1 out of 3 
chest examinations. The use of any sort of 
an automated negative report, while serv- 
ing the majority, nevertheless would re- 
quire either ignoring many defects or de- 
scribing them in the conventional way, ;.e., 
by a dictated, narrative report. Compelling 
medical reasons exist against ignoring such 
seemingly nonsignificant findings. Their 
importance in teaching and in statistical 
comparative and prognostic studies seems 
clear, while their potential significance to 
the patient’s health at present or in the 
future requires careful clinical judgment in 
addition to the radiologic one. 

If describing chest roentgenograms fully 
by conventional methods becomes cumber- 
some for survey work, to do so for many 
routine, standard examinations seems 
equally inefficient. Desirable objectives to 
be gained by improving standard reporting 
methods would be to save the radiologist’s 
time, cut back substantially on secretarial 
and related costs, eradicate as many 
chances for errors and misunderstandings 
as possible and, especially, to shorten the 
time between the roentgenologic examina- 
tion and the delivery of the report. If, at 
the same time, the radiologist’s findings 
were presented on a form designed to be 
both requisition and report, readable in its 
original form as well as processable by an 
optical device for either “on-line” or batch 
computer processing, major advantages 
would accrue. 


MARK-SENSE SYSTEM” 


In order to accomplish these objectives 
we obtained several types of computer 


* The equipment used in this system consists of the IBM 1232 
Optical Page Reader, IBM 1800 and IBM 360/65 computers. 
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analyses of the reports of approximately 
26,000 chest roentgenograms on employees. 
Based upon these computer data which in- 
cluded a word frequency count, and ex- 
perience in interpreting these films, we de- 
vised and have thoroughly tested a com- 
bination mark-sense requisition and report 
(Fig. 2). The referring physician or his 
agent fills out the first part of this form. 
The line, “reviewed by,” is filled in by the 
referring physician in accordance with 
existing medical department procedures. 
The radiologist blacks out each appropriate 
diagnostic item as he views the film. An 
optical page reader then processes the 
sheet. This machine converts all identify- 
ing and diagnostic data to codes which are 
automatically punched into a card. The 
computer then processes the card translat- 
ing the codes into corresponding state- 
ments (Fig. 3). The end result is a com- 
puter printed narrative report in the cus- 
tomary format covering fully both the 
negative (64 per cent) and the nonsignifi- 
cant findings (29 per cent). In the former 
category the statement “General Findings: 
Within normal limits,” constitutes the 
opinion. 

This mark-sense sheet has eliminated ap- 
proximately 60 per cent of the typist’s work 
by volume and about go per cent by num- 
ber of individual reports. A flow chart (Fig. 
4) indicates how much this system shor- 
tens and improves on the customary pro- 
cedure without slighting any of the require- 
ments of good radiologic practice. Because 
the radiologist, himself, marks a number 
which identifies him on the report and be- 
cause mistakes in spelling and typing and 
omissions cannot occur, he removes the 
need for later reviewing his report and 
signing it. The system includes a computer 
edit step prior to printing the report which 
ensures that all required information has 
been supplied and that any inconsistencies 
are brought to light. 

Another major advantage attaches to 
this system. With survey programs in par- 
ticular, and in all general radiologic work, 
maintaining high technical quality holds 
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prime consideration. By using this method, Sherman 
the radiologist renders an immediate and 
detailed quality rating on each film for the 
guidance of the technologist who made the 
roentgenogram. This information also goes | 


REFERRING PHYSICIAN 


into the computer which tabulates and sesusmon 
prints 1t in periodic reports. These evalua- | 
tions made individually, and consolidated 
periodically to indicate trends (Fig. 5) | 


FILM & 
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provide an effective means over short and 
long periods of time for evaluating and 
controlling the quality of the work of our 
technicians working in many different 
radiologic installations. 

To separate the negative from the 2 other 
major diagnostic categories, nonsignificant E 
and possibly significant, holds no problem 
for the radiologist. When making the de- TES 
cision for a negative report he simply indi- i did — 
cates that he finds nothing whatsoever in 
the chest roentgenogram which can be con- 
sidered abnormal. In any instance of doubt, 
the examiner would then use whichever 
description seemed the more appropriate, | 
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nonsignificant or possibly significant. Al- 

though a fourth category, definitely sig- 

nificant, appears on the present requisition Fic. 4. Present system of reporting 
report form, we have not needed to use it. a chest roentgenogram. 


Distinguishing radiologically between a 
nonsignificant and a possibly significant 
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cant and possibly significant, we always 
select the second. Referring physicians con- 
tinue to enjoy their prerogative of being 
free to accept or reject the radiologist’s 
judgment in this matter. Our experience 
in dealing with a score or more of physi- 
clans indicates no controversy. Since the 
referring physician receives a specific state- 
ment about every abnormality, he can re- 
late each defect to the clinical setting and 
judge its diagnostic significance himself. 
To help in this matter he usually has the 
film as well as the report. 

Until a satisfactory thesaurus with codes 
or a system of structured language to 
handle the description of all possibly sig- 
nificant findings can be developed,® we con- 
tinue to use conventional methods of dicta- 
tion for 7 per cent of the examinations. 
Should there be nonsignificant defects in 
addition to the possibly significant ones, 
they need not be referred to in the dicta- 
tion. They are recorded in the report by 
making the appropriate marks on the requi- 
sition report sheet, thus lessening the typ- 
ist’s work. In the situation referred to, the 
medical significance section of the mark- 
sense sheet would be marked “Possibly 
Significant as well as “Comments.” The 
dictation must be made to integrate clearly 
and logically with statements on any non- 
significant findings generated by the mark- 
sense sheet. 

The section “Supplementary Codes," on 
the mark-sense sheet provides for special 
coding up to 3 separate diagnoses. To use 
this facility we devised a simple classifica- 
tion to make retrieval of any possibly sig- 
nificant diagnostic data easier and more 
reliable than having to utilize a computer 
word search. We simply enter a 4 digit code 
number, the first half of which corresponds 
to the anatomic part or body system in- 
volved and the second to the suspected 
nature or etiology of the abnormality. By 
this approach we can be as specific or 
as general in our diagnostic codings as each 
situation warrants. 

When either the 8 or the 9 is blacked out 
in the “Comments” area of the mark-sense 
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sheet, the computer, as well as anyone read- 
ing the completed sheet, is alerted to the 
existence of the dictated part of the report. 
Marking either 8 or 9 serves our special 
purpose; to divide all possibly significant 
diagnoses into the noncardiovascular, 9, on 
the one hand and the cardiovascular, 8, on 
the other, accompanied or not accompan- 
led, as the case might be, by additional 
noncardiovascular findings. 

When previous roentgenograms are sub- 
mitted for comparison with the current 
chest roentgenogram, their identity is en- 
tered by the referring source in the spaces 
provided. If there have been earlier reports 
and no change has occurred in the findings 
since the last examination, the sheet 1s 
checked “No Change From Previous,” and 
the previous diagnostic designation, either 
"Within Normal Limits," “Nonsignificant 
Findings" or “Possibly Significant" is also 
marked. The section, “Additional Studies," 
on the mark-sense requisition report seems 
self-explanatory. 

A capability we plan to implement allows 
the radiologist to make the computer cal- 
culate and print the cardiac size. The 
method of mensuration we selected pro- 
vides a more accurate appraisal of cardiac 
enlargement than the cruder, commonly 
used ratio of transverse diameters of the 
heart and thorax. To trigger this auto- 
mated response, the radiologist fills in the 
measurement of the transverse cardiac 
diameter as determined directly from the 
film, or to save time he can simply mark 
with a wax pencil the outer-most points of 
the right and left cardiac borders. Later an 
assistant measures between these dash 
marks and fills in the value on the sheet in 
the heart measurement box. Because the 
height and weight of individuals roent- 
genographed have been entered in the com- 
puter, the machine can determine from the 
charts of Ungerleider and Clark® the car- 
diac size as a percentage deviation from the 
predicted normal. An investigation we have 
completed demonstrates that the standard 
chest roentgenogram uncovers a significant 
number of workers with negative electro- 
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cardiographic reports who have heart en- 
largement.? 


DISCUSSION 


This mark-sense system, by segregating 
a major part of the total reporting load into 
normal and nonsignificant categories, per- 
mits rapid automated handling of these 
cases in a way that coincides with, indeed, 
actually reinforces the diagnostic radiolo- 
gist’s search and thought processes. It also 
constantly reminds him of the range of his 
responsibilities and encourages a system- 
atic evaluation of each anatomic part and 
body system shown on the film. It necessi- 
tates intermittent scanning of the roent- 
genogram by requiring a momentary look- 
ing away from the film to record data on 
the check sheet. This brief maneuver, a 
kind of second look, seems to improve 
visual search and detection. 

This method does not compromise in any 
way the customary, satisfactory physical 
setting for film interpretation. The han- 
dling of the films, and the use of a foot con- 
trol with a desk or neck microphone on the 
recording device makes dictation on the 
possibly significant cases easy to integrate 
with the use of the mark-sense sheet. When 
we compared the radiologist’s dictating 
speed with this system with the conven- 
tional method of reporting all cases into a 
recording device we found the former just 
as rapid. 

The ultimate step in this automated 
method of chest film reporting would be the 
development of some sort of thesaurus with 
numbers to record descriptively and diag- 
nostically the possibly significant findings. 
Short of this ideal, structured dictation 
seems indicated. 

We have investigated the problem of 
diagnostic codes sufficiently to convince 
ourselves that no single system will satis- 
factorily serve the needs of all radiologists, 
many of whom must deal with different 
types of patients and various clinical dis- 
orders. The lack of any generally accepted 
radiologic classification after years of effort 
and several officially sponsored systems 
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supports this opinion. For example, in our 
experience, standard coding systems of 
radiologic diagnoses have serious draw- 
backs for oncologic material. They also 
seem too cumbersome for survey and 1n- 
dustrial radiology. We believe that a radi- 
ologist working in an orthopedic or a pe- 
diatric hospital would probably do best by 
developing his own coding system to sat- 
isfy his particular requirements. But what- 
ever system the individual radiologist does 
devise, it should in turn be readily con- 
vertible to other standard classifications 
whenever the need arises. 


SUMMARY 


Based upon an experience with approxi- 
mately 26,000 “‘apparently healthy” work- 
ers, an automated, computerized mark- 
sense system for recording the radiologist's 
findings in the negative and nonsignificant 
diagnostic categories for the chest examina- 
tion has been devised and tested. 

The system, while faster and easier and 
more reliable than conventional reporting, 
is far more efficient than the customary 
method of reporting chest roentgenograms. 
In addition, 1t provides for the integration 
of any dictated material with any nonsig- 
nificant diagnostic items being automati- 
cally recorded. This system also includes 
methods for immediate and long range qual- 
ity control of roentgenographic technique. 

Computer determination of the percent- 
age deviation from normal heart size as 
based upon height-weight standards can be 
easily initiated by the radiologist using this 
system. 

The application of this system to other 
types of radiologic examinations could be 
easily arranged. 

We believe that no single radiologic diag- 
nostic code or classification can most satis- 
factorily serve the needs of all radiologists; 
yet, all systems should be interrelated. 
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CERVICO-MEDIASTINAL THYMIC CYSTS* 


By RUPERTO YOUNG, M.D., RUBEM POCHACZEVSKY, M.D., LESTER POLLAK, M.D., 
. and DAVID BRYK, M.D. 
BROOKLYN, NEW YORK 


di Roo cysts arerelatively rare, most 
commonly asymptomatic, benign le- 
sions, which roentgenographically may 
present as cervical or anterior mediastinal 
masses. Due to their infrequency, accurate 
preoperative diagnosis is seldom made. 

The purpose of this paper is to present 3 
cases with thymic cysts, one of which is 
the first American case in which ultra- 
sonography played a major role in diag- 
nosis and management. The salient ultra- 
sonographic as well as the embryologic, 
clinical and roentgen features of thymic 
cysts will be discussed. 


EMBRYOLOGY 


The primordia of the thymus gland 
originate from the paired ventral saccula- 
tions of the third pharyngeal pouches at 
approximately 6 weeks of intrauterine life. 
The lumina of these tubular structures 
rapidly become obliterated by epithelial 
proliferation. At the eighth week of fetal 
life, these paired solid bars unite inferiorly 
in the midline and attach to the pericar- 
dium during its caudal descent into the 
anterior mediastinum. Remnants of thymic 
tissue may be pinched off and left along 
the cervical path during the course of 
migration. 


REPORT OF CASES 


Case 1. L.R., 22 year old Puerto Rican male, 
was admitted because of an anterior neck mass. 
The sole abnormality on physical examination 
was a large, bilobed cystic mass at the base of 
the neck. 

A thyroid scan was normal. Chest roent- 
genograms showed a huge multilobulated 
cervico-mediastinal mass (Fig. 1, Z and B). 

Ultrasonography (Fig. 1, C and D) showed 
the lesion to be cystic. Puncture of the cervical 


extension of the mass with contrast material 
injection (Fig. 1E) revealed 2 loculated cystic 
compartments with no apparent communica- 
tion with the mediastinal mass. Aortography 
showed that the entire mass was avascular 
(Fig. 17). 

At surgery, a 20X I6X 10 cm. cystic, multi- 
loculated mass in the anterior mediastinum ex- 
tending to the superior mediastinum, thoracic 
inlet and base of the neck, was resected. 

Microscopic sections revealed a fibrotic cyst 
wall with segments of thymic tissue containing 
partially calcified Hassall’s corpuscles. The 
pathologic diagnosis was cervico-mediastinal 
thymic cyst. 


Case u. R.S., 70 year old white female, was 
admitted to BJH for removal of a large medias- 
tinal mass which had been present for many 
years. The patient had complained of episodes 
of dysphagia, dyspnea and anterior chest wall 
pressure which had increased during the last 
few months. 

Except for a pectus excavatum deformity, 
physical examination on admission was within 
normal limits. The neck veins were not dis- 
tended. Urinalysis and a hemogram including 
electrolytes were normal. 

Chest roentgenograms revealed a right para- 
cardiac mass (Fig. 2, Æ and B). 

At surgery, a large cystic structure, measur- 
ing 10X5X5 cm., filled with clear fluid, was 
found adjacent to the pericardium and anterior 
to the medial aspect of the lung. It was freely 
separated from the pericardium and appeared 
to be loosely attached to the retrosternal 
region. 

Microscopic sections revealed a thin cyst 
wall lined by low cuboidal epithelium. The 
pathologic diagnosis was thymic cyst. 


Case m. M.V., 32 year old Puerto Rican 
female, was admitted complaining of mild left 
upper chest pain which was aggravated by 
coughing. A left hilar mass had been noted 
elsewhere on a routine chest roentgenogram 3 


* From the Departments of Radiology, The Jewish Hospital and Medical Center of Brooklyn, Greenpoint Hospital Affiliation and 
the State University of New York, Downstate Medical Center, Brooklyn, New York. 
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Vic. i. Case 1. C4) Frontal chest roentgenogram shows a large lobulated mediastinal mass with cervical 
extension (arrows). (B) Lateral roentgenogram shows the mass to be anteriorly situated. Note infenor 
sulcus (arrow) suggesting thymic origin of the lesion. 
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months prior to admission, but she had retused 
surgery. 

The current physical examination was within 
normal limits. 

Chest roentgenogram on admission showed a 
left hilar mass (Fig. 3.7), which rapidly im- 


creased in size as noted on the follow-up 
roentgenogram taken 3 days later (Fig. 38). 
The lateral chest roentgenogram (Fig. 3C) sug- 
gested a thymic lesion. Angiography (Fig. 3D) 
revealed the mass to be extravascular. 

A left thoracotomy was performed and a pre- 
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Vic. 1. (C) B-mode ultrasonogram, transverse scan of base of the neck. Note cystic neck mass (arrow). 
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Cyst puncture. Note contrast material outlining the cervical portion of the 
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dominantly left-sided anterior mediastinal mass The pathologic diagnosis was “ 
contaming serosanguineous fluid was excised. with hemorrhage.” 
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hic. 2. Case n. 64) Posteroanterior and (6) lateral chest roentg 
mass blending with the right cardiac border (arrows 1n Æ). Its tear-droj 
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Fic. 3. Case ur. (A) Frontal chest roentgenogram shows a left-sided lobulated paracarc 








davs later. Frontal chest roentgenogram demonstrates the rapid enlargement of the mass suggesting intra- 





cystic hemorrhage. 


ROENTGENOGRAPHIC FEATURES 





Roentgenographically, thymic cysts pre- 
sent as well demarcated soft tissue anterior 
mediastinal or cervical masses, rarely 
bridging both locations. They are most 
often lobulated and of variable size with 
rapid increase 1n size usually indicative of 
intracystic hemorrhage? (Case i; Fig. 
2, A and B). 

Extrapleural localization, as indicated 
by a sharply demarcated mass abutting 


* 


adjacent lung, is commonly observed. On 











Note the presence of hilum overlay (arrow). 


frontal chest roentgenograms the cyst may 
blend with or be lost well within the cardiac 
silhouette due to its anterior location’ and 
may occasionally simulate cardiomegaly or 


pericardial effusion.?/? Due to its proximity 
to the heart and great vessel 








transmitted 
pulsation may be observed fluoroscopically. 
Demonstration of hilum overlay or hilum 
convergence on a well penetrated chest 
roentgenogram will suggest the extra- 
vascular location of the lesion? Angiog- 
‘raphy serves to confirm its independence 
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3. (C) Lateral chest roentgenogram demonstrating the presence of a superior sulcus suggesting a thymic 
lesion (arrow). (D) Angiocardiogram shows th 
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e lesion to be extravascular. 
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from the great vessels and to demonstrate 
its avascularity. The presence of a sulcus 
at the margin of the lesion on the lateral 
chest roentgenogram suggests a thymic 
lesion.!? This is well demonstrated in Case 
I (Fig. 1B) and Case m1 (Fig. 3C). Arcuate 
calcification of the cyst margin may occa- 
sionally be observed. 

Cyst puncture and aspiration, particu- 
larly in the readily accessible cervical re- 
gion, with introduction of radiopaque con- 
trast material may help delineate the le- 
sion’s extent and demonstrate its fre- 
quently multiloculated nature (Case 1; 
Fig. 1E). 


ULTRASONOGRAPHY AND DIFFERENTIAL 
DIAGNOSIS 


The differential diagnosis of thymic 
cysts includes thymomas, teratomas, peri- 
cardial cysts, aneurysms, vascular tumors, 
malignant lymphomas, metastatic lympho- 
adenopathy, cystic hygromas, hydatid 
cysts, thyroid and parathyroid adenomas. 
Ultrasonography may play an increasingly 
important role in serving to establish the 
cystic nature of the lesion. If a cystic mass 
is demonstrated ultrasonographically (Fig. 
1, C and D), it will practically exclude the 
numerous, predominantly solid masses 
previously alluded to and may then be 
followed by cystography, another useful, 
simple and confirmatory diagnostic test 
(Fig. 1). 

Thymomas may additionally be dif- 
ferentiated from thymic cysts in view of 
the former condition's frequent association 
with myasthenia gravis* and in a small 
minority of cases with refractory anemia.}8 
Arteriography may delineate a prominent 
thymic artery and tumor blush associated 
with thymomas,® or an avascular mass in 
the case of thymic cysts (Fig. 17; and 3D). 
Aneurysms and vascular tumors will us- 
ually be well outlined by angiocardiog- 
raphy. 

Thyroid adenomas and cysts may be dif- 
ferentiated from thymic cysts by means of 
radioiodine (I!) uptakes followed by 
scanning. 
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Parathyroid adenomas may be fre- 
quently demonstrated by means of Se™ 
selenomethionine scan.° 

Hydatid cysts may be suspected with a 
history of exposure in an endemic area and 
by a positive Casoni test. 

Cystic hygromas and pericardial cysts, 
however, may have an identical roentgen 
appearance and their differentiation from 
thymic cysts may be exceedingly difficult. 


CLINICAL FINDINGS AND DISCUSSION 


Thymic cysts are rare, with most cases 
discovered early in infancy. In asympto- 
matic adults they may occasionally be in- 
cidentally detected as a mediastinal mass 
on routine roentgenograms or as a neck 
mass on physical examination.” Rarely, 
symptoms of chest pain, dysphagia, or 
hoarseness may develop. These findings are 
most frequently associated with intracystic 
hemorrhage.! 5: 

Our 3 cases occurred in adults, with 
cervico-mediastinal presentation in 1 case 
(Case 1) and with primary mediastinal 
presentation in 2 cases (Cases 11 and 111). 

Plain roentgenograms usually demon- 
strate an anterior mediastinal mass, while 
angiocardiography confirms the presence 
of an avascular mass which receives no 
identifiable feeding vessels and merely dis- 
places the surrounding normal vasculature 
(Fig. 1; and 3D). 

Ultrasonography appears to be of great 
value in establishing the cystic nature of 
the lesion. The technique is particularly 
feasible in terms of the location of the 
mass. Since the cysts are usually based in 
the anterior mediastinum, ultrasonography 
is not hindered by interposed lung tissue 
(Case 1; Fig. 1D). The cysts are likewise 
located superficially in the neck and are 
readily delineated by means of ultra- 
sonography (Case 1; Fig. 1C). When ultra- 
sonography has established the cystic na- 
ture, and angiography has excluded a 
vascular mass (Case 1), cystography may 
further serve to complement and confirm 
the findings. 
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SUMMARY 


Three cases with thymic cysts are pre- 
sented, I of which is the first American 
case in which ultrasonography played a 
major role in diagnosis and management. 

Ultrasonography is advocated as a valu- 
able procedure in the safe and simple in- 
vestigation of cervical and anterior medi- 
astinal tumors. 

The use of angiography and cystography 
as complementary techniques in the diag- 
nosis of these tumors is outlined. 

The embryology, clinical and roentgen 
findings of thymic cysts as well as their dif- 
ferential diagnosis are discussed. 


R. Young, M.D. 
Department of Radiology 
Greenpoint Hospital 

300 Skillman Avenue 
Brooklyn, New York 11211 


We wish to thank Dr. Arthur Allen and 
Alberto Elguezabal, Department of Pathol- 
ogy, The Jewish Hospital and Medical 
Center, for their description and inter- 
pretation of pathologic findings. 
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THE RETROSTERNAL LINE* 
A NEW SIGN OF AN ANTERIOR MEDIASTINAL MASS 


retrosternal area manv times presents 
a dificult problem. The normal anatomic 
structures cast contusing shadows. À radio- 
density frequently seen anterior to the 


heart has been ascribed to the densitv of 


transverse thoracic muscle and, on occa- 
sions, to disease? In addition, we have 
noticed with anterior mediastinal masses, 
particularly thv momas, a line which we 


v 


could not find described previously in the 
radiologic literature. The mechanism for 
the production of this line is somewhat 
analogous to that of the normal density 
seen anterior to the heart shadow, and the 
anatomic explanation for both is the sub- 
ject of this report. We have termed this the 
retrosternal line. 

As in any area of Radiology, a thorough 
knowledge of the anatomy is the kev to the 





lic. 1. G4) Anatomic cross section through 
mediastinum at the level of the ventri- 
cles. The right lung extends to the 
anterior chest wall. The left lung is 
excluded from the anterior chest wall 
by the heart and mediastinal fat. (B) 
Section through a newborn’s thorax 
showing the left lung excluded from the 
anterior chest wall by the heart Garrow). 
(C) Drawing of B. 


* Presented at the Seventy-third Annual Meeting of rhe American Roentgen Ray Society, Washington, D. C., October 3-6, 1972. 
From the Department of Radiology, The New York Hospital-Cornell University Medical College, New York, New York. 
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Fic. 2. GY) Frontal and (83 medial surfaces of in- 


Hated lung. The right lung is complete to the mid- 
line and has a smooth contour. No muscle inden- 





tation is seen. The left lung is deficient anterior 
(cardiac incisura) (arrow). of Dr. 
James McCort, San Jose, Ca 





roentgen appearance, normal and abnor- 
mal. Because of the difficulty in explaining 
the normal roentgen images of this area and 
correlating the pathologic alteration, a 
detailed anatomic study of both the child 
and adult was undertaken. In addition, 
chnical roentgenograms of the mediastinal 
structures were carefully analyzed. The 
results of this study are herein reported. 
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Pia. g. G7) Lateral roentye 





the anterior surfaces of the 
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. (A and B) Sagittal sections of thorax. (4) 


Fic. 3 | 

Right of midline. The right lung is intimate with 
the anterior chest wall. No muscle indentation is 
seen, merely the smooth lobulation corresponding 
to the inner thoracic contour. (A) Left of midline. 
The lung is replaced by the heart and mediastinal 


fat. The pericardium (lower arrow) js contrasted 
by the pericardial and mediastinal fat. 











genogram showing a portion of the cardiac incisura separate from the shadow of 





right lobulated and complete to the anterior chest 


est more posteriorly, separating 


wall from top to bottom, the left deficient at the level of the heart (cardiac incisura). 
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face of the left lung with mediastinal 


arrowheads) at lev 
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more anterior area of the left hemithorax appears 
blacker eft arrowheads) since more fat is seen on 


end interfaced with the soft tissue density of the 
heart. 
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MATERIAL AND METHOD 








dult and infant cadavers, which previ- 








ously have been hanging in the upright 
position, were frozen in dry ice for 24 hours. 


then sectioned in the horizontal 
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rey were 
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and sagittal planes on a bandsaw. Inflated 
ungs were also examined to evaluate their 
contours. Normal climcal roentgenograms, 
obtained in the frontal, lateral and oblique 
projections were studied. [In addition, chest 
roentgenograms of 16 cases of proven thy- 
momas were reviewed in the frontal and 
ateral projection, as well as other example 
of various mediastinal masses and congeni- 
tal abnormalities. 
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Lateral chest roentgenogram showing a large 








amount of mediastinal fat outlining the peri- 
cardium (arrowheads). The anterior lobulate 
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Fic. 11. Summary diagram of the mechanism of shadows cast on a lateral roentgenogram. r= projected 








anterior surface of right lung; |= projected anterior surface of left lung; | = projected mediastinal and 
pericardial fat. 





the normal thymus (F ‘he left lung 
in the majority of cases is excluded from 
the anterior portion of the left hemithorax 





E 








at the level of the heart, and, in children, 
superiorly at the level of the thymus (Fig. 


a and Be and 3,7 and 5). 
A small percentage of specimens, how- 
ever, had left lung anterior to the heart, 
separating 1t from the anterior chest wall. 
A varying amount of mediastinal fat was 
found anterior and to the left of the heart, 
at times interposing between the left lung 
and the chest wall ( | 
Thenormallateral roentgenogram showec 
variation in reflecting the anatomy de- 
scribed. V | 




















“ariation was accentuated bv 

















either changing the angle of the tube (Fig. 
1 and B) or the angle of the patient 
g. £7 and B; and 8, .-/ and B). Shadows 
cast reflecting the normal anatomv, were 
occasionally lost by such angulations, pre- 
sumably by taking away a significant inter- 


— 


face of tissues of different densities to the 
(Fig. 11). The right lung 








was seen as a Very anterior lucency having 





à lobulated contour corresponding to the 
shape of the anterior chest wall (Fig. 4, £ 
and 5: <,.4 and 5;6;and 7). HF the patient 
was slightly obliqued, projecting the right 
ung more posteriorly, a more lateral and 
posterior surface of the right was visual- 
ized. This surface, however, showed a con- 
tour paralleling the more anterior che: 
wall (Fig. 8, ,7 and B). The anterior left 
lung showed variation, Occasionally, 1t may 
not be seen at all, or onlv after angulation 
of the tube or patient (Fig. 4,,7 and D; and 
s, A and B). Above the level of the heart, 
when seen, it was immediately retrosternal 
in the adult. Lower, at the level of the 
heart, it was projected more posteriorly. It 
was most posterior at the maximal diam- 
eter of the heart. 


n H ' + + E H x ry à 1; 5 M f a M : X k : T Aou: 
Fic. 10. Cardiac incisura in a child (arrows). The mediastinal fat varied in its appeal 
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ance, at times not seen at all (Fig. 8, Zand 
B), at times seen as a radiolucency (Fig. 
44; and 6), occasionally lucent enough to 
demonstrate the pericardium (Fig. 7), and 
at times seen as a relative opacity because 
of its contact with the more lucent aerated 
left lung (Fig. ç, Z and B; 9; and 10). 
Retrospectivelv, in a review of the roent- 
genograms of 16 cases of proven thv momas, 
6 showed on random laterals, not specifi- 
cally angled to bring them out, a retro- 
sternal line, identified as the anterior sur- 
face of the lung on the side of the lesion 


hic. 12. (£) Anatomic cross section of the superior 
mediastinum. (B) Close-up of the retrosternal area 
showing the parietal pleural surface (arrows! 
separated from the sternum by fat and continuing 
around the heart and great vessels. This contains 
the thymus gland, T. 
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Fic. 13. C4) Cross section of the che 
showing the lungs displaced (arrows). 


ing of 4. 











Fig. 14,7 


ene! 


and B; and 15, A-F). Occasion- 
allv, other anterior mediastinal masses 
(such as ascending aortic aneurysms) were 
also seen to be associated with this line. 
Thvmomas, however, arising anteriorly 














3 T 
within the retrosternal space (Fig. 


and JD; and 13, -f and 
commonly. 

Congenital 
try of the thorax, the lungs and position o 
the heart mas "i 
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abnormality with asymme- 
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' create this shadow (Fig. 17, 
Aand B; and 18 








Fic. 14, Thymoma. (A) Anteroposterior roentgeno- 
gram showing mass in left upper hemithorax. (B) 
Lateral roentgenogram showing the retrosternal 


line, localizing it to the anterior mediastinum. 





CONCLU 





shadow 1s appreciated on a roentgeno- 


gram because tissues of differ ent radio- The actual mass is not demonstrated. (Courtesy 
densities present a significant interface to of Dr. E. Robert Heitzman, Syracuse, N. Y.) 
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Fic. 12. (E) Lateral tomogram through the mass (M) showing the lung retracted (arrow). (F) Lateral 


tomogram to the right of the midline showing the right lung to be retrosternal (arrow), 


the roentgen rav. The right lung consis- 
tently presents an interface which is an- 
terior and uninterrupted, except superiorly 
in children because of the thymus gland. A 
retrosternal line is not commonly seen in 
children at this level, because of the soft 
nature of the thymus which displaces lung, 
but the lung maintains a tapering shape 
(Fig. 13,7 and B) and merely blends with 
the density of the thymus gland. The nor- 
mal thymus in children is then generally 
appreciated on the lateral roentgenogram 
as a relative density, not as a sharply de- 
marcated mass. Its borders are seen in a 
posteroanterior or oblique projection, since 
a significant interface is presented between 
the lung and thymus. 

The left lung is deficient at the level of 
the heart and, therefore, does not extend 
as anterior as the right lung. On many 
lateral roentgenograms with proper angu- 
lation, this may cast a shadow interfaced 
with the mediastinal fat. The deficiency of 
the left lung has been termed by anatomists 
"the cardiac incisura? ™ The mediastinal 


+ 


fat varies in amount, occasionally rich 
enough to cast a lucent shadow. Occasion. 
allv when interfaced with the aerated left 
lung it appears as a density. 

No muscle indentation was detected on 
the anterior surface of the lungs of anv 
specimens examined, caused by the trans- 
verse thoracic muscle to allow its visualiza- 
tion." 

Anterior mediastinal masses and particu- 





Pic. 16. Cross section diagram of thymoma showing 
the mechanism of the retraction of the lung and 
formation of the “thymic incisura” of the | 


ung. 
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lig. 17. Congenital asymmetry of the thorax. 
(1) Posteroanterior projection. (2) Lateral 
roentgenogram showing line caused by small 








left lung. It, however, symmetrically fol. 


lowed the contour of the left hemithoracic 


cage. (Courtesy of Dr. Benjamin Felson, 
incinnati, Ohio.) 
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Vic. 18. Congenital anomaly. The heart is rotated and extends into the anterior portion of the right hemi- 
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thorax. G7) Posteroanterior projection. (B) Lateral projection. The anterior surface of 


outlined and an anomalous cardiac incisura is formed. (Courtesy of Dr. Benjamin F 
Ohio.) 
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larly thymomas, because of their site of 
origin, may be associated with a displaced 
lung casting a retrosternal line, analogous 
to the normal retrosternal line of the heart. 
This could be termed the thymic incisura. 
This then becomes a sign for the presence 
of an anterior mediastinal mass. If a mass 
Is detected on other roentgenograms, the 
retrosternal line suggests 1ts anterior loca- 
tion. Caution must be observed to exclude 
other causes for this shadow, such as con- 
genital thoracic abnormalities and rotation 
of the lateral roentgenogram. The former 
should be apparent by correlation with the 
frontal roentgenogram, the latter by ob- 
serving the shadow to be continuous all the 
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way inferior, paralleling the projected 
anterior chest wall. 


Joseph P. Whalen, M.D. 

Department of Radiology 

New York Hospital— 
Cornell Medical College 
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ROENTGENOGRAPHIC FEATURES OF 
THYMOLIPOMA* 


By J. GEORGE TEPLICK, M.D., ALEXANDER NEDWICH, M.D., 
and MARVIN E. HASKIN, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HYMOLIPOMA is an uncommon be- 

nign tumor of the anterior mediasti- 
num. Approximately 50 case reports!! have 
been published, virtually all in the non- 
radiologic literature. In most of these re- 
ports the roentgenographic features of the 
tumor have not been emphasized or ana- 
lyzed in detail. Although certain roentgeno- 
graphic findings are often quite characteris- 
tic of thymolipoma, diagnosis prior to 
surgery or autopsy has been unusual. 

A review of the roentgenographic find- 
ings discloses some distinctive and charac- 
teristic features that may often suggest the 
diagnosis. 


REPORT OF A CASE 


A ṣo year old white woman, in good health 
until 6 months prior to her hospitalization, 
began experiencing recurring pain and swelling 
in the right calf. Phlebitis was diagnosed and 
treatment with anticoagulants was instituted. 
Subsequently, pain developed in the right foot, 
right ring finger tip and left forearm. Recurrent 
night sweats and fever also developed. 

On hospital admission the patient appeared 
ill and had a temperature of 100? F. Physical 
examination disclosed slight splenomegaly, a 
Grade 2 to 4 systolic ejection murmur, petechial 
hemorrhages in the conjunctiva, calf tenderness 
and a tender finger pad. Biochemical and bac- 
terial studies confirmed the clinical impression 
of subacute bacterial endocarditis; 6 consecu- 
tive blood cultures were positive for Streptococ- 
cus viridans. 

Chest roentgenograms (Fig. 1, 4-C) were 
interpreted as pericardial and possibly pleural 
effusion. 

While under treatment with high doses of 
penicilin, signs of aortic insufficiency devel- 
oped, suggesting rupture of an aortic leaflet. 
Progressive cardiac failure could not be con- 


trolled, and the patient died 64 days after 
admission. 

At autopsy the heart was moderately en- 
larged, showing evidence of verrucous endo- 
carditis of the aortic valve and a perforation of 
a valve leaflet. 

Between the lungs and the diaphragm there 
was a multilobular mass of fat yellowish-gray 
tissue, extending in the anterior mediastinum, 
anteriorly to the pericardium. This mass was 
entirely intrathoracic and caused an upward 
displacement of both lungs. The entire mass 
weighed 2,400 gm. This mass was covered by 
pleura; it was intrapleural bilaterally and was 
located anteriorly. It was very easily separated 
from the lungs and showed a multilobular ap- 
pearance. The cut surface demonstrated yellow- 
ish-grayish tissue which in some areas was 
hemorrhagic (Fig. 2, 4 and B). 

Histologically, the tumor revealed extensive 
areas of a mature adult type of adipose tissue 
interspersed with islands of residual thymic tis- 
sue with characteristic Hassall’s corpuscles and 
small thymocytes. Delicate strands of fibrous 
connective tissue separated the adipose tissue in 
irregular lobules. A thin but well defined capsule 
was identified (Fig. 2C). Pathologic diagnosis: 
thymolipoma; subacute bacterial endocarditis. 


DISCUSSION 


Thymolipoma comprises 2-9 per cent of 
thymic tumors.?' Mediastinal lipomas of 
nonthymic origin are somewhat more com- 
mon." The earliest description of thymo- 
lipoma was by Lange in 1916; subse- 
quently about 50 case reports have been 
published. The tumor has no sex predilec- 
tion, and can occur at any age. The young- 
est patient was 4 years of age, the oldest 54 
years; the average age at time of discovery 
was 22 years.? 

The tumor originates in the anterior 


* From the Departments of Diagnostic Radiology and Pathology, Hahnemann Medical College and Hospital, Philadelphia, Pennsyl- 
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Fic. 1. G4) The heart shadow is apparently 
enlarged and the diaphragms are obliterate 
the lucent areas (arrows) at the borders of the 
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the patient had subacute bacterial endocarditis at 
this time. 
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Since the tumor is soft and pliable, 
arger thv molipomas slump onto the dia- 
phragms and adapt themselves to the dia- 


shragmatic contours, thus becoming largely 


an inferior anterior mediastinal lesion. His- 
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Yor. Hry NG» 4 
tologically, all the tumors consist of adult 
adipose tissue interspersed with areas of 
normal, hyperplastic or atrophic thymic 
tissue, 

The thymolipoma causes few or no symp- 
toms, even when quite large. In some pa- 
tients there were episodes of cough and 
dyspnea, but chest pain was exceedingly 
rare.' Neither myasthenia gravis nor any 
other svndrome is associated with thymo- 
lipoma. Fortuitous association of the tumor 
with other conditions, of course, can occur, 
such as endocarditis in the above reported 
case, or Graves’ disease in Trites’ patient." 
In fact, almost all thv molipomas were inci- 
dental discoveries on chest roentgenograms 
made routinely or for an unrelated illness. 
The average interval between diagnosis and 
removal was 4 vears, attesting to the lack 
of symptoms. 


ROENTGENOGRAPHIC FEATURES 


The thymolipoma apparently originates 
in the atrophic thymus, and, when still 
small, appears as a sharply circumscribed 





Hassall's corpuscles. 
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bic. 2. G7 and B) Huge, lobulated thymolipoma. 
(C) Histologic section shows diffuse adult adipose 
tissue with islands of thymic tissue containing 


round or oval mediastinal density, anterior 
to the base of the heart.’ Its roentgeno- 
graphic density is less than that of a non- 
fatty mass, but this may be difficult to ap- 
preciate when the tumor is entirely sur- 
rounded by air-bearing tissue. As the tumor 
enlarges, ıt almost extends caudad, prob. 
ably due to gravity, and the moderately 
large lesion appears as a circumscribed 
density, overlying one or both sides of the 
heart in the frontal view.!*5 Calcification 


7. 


has never been reported. The tumor does 


The large thymolipomas, which consti- 
tute the majority of the reported tumors," 
produce the more interesting roentgeno- 
graphic findings. As the soft, pliable mass 
enlarges, it molds and accommodates itself 
to the potential spaces between the lungs 


and the heart, diaphragms, or anterior 
mediastinum, ft becomes an anterior in- 
terior mediastinal mass, but produces little 
or no compromise of respiratorv or cardiac 
activitv; it causes no significant cardiac 
displacement. Because of this accommoda. 
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tion and the absence of symptoms, the 
thymolipoma, although slow growing, is 
frequently quite large at the time of dis- 
covery. Moigneteau and Cornet"! indicate 
that this large fatty mass will show changes 
in shape on postural roentgenograms, which 
may be a clue to its plastic character. This 
large anterior inferior mediastinal density 
often simulates an enlarged heart shadow 
(Fig. 14) in the frontal view. In the lateral 
view, the tumor mass overlies the heart 
shadow; larger tumors extend posteriorly 
between the lung and the diaphragm, simu- 
lating elevation of one or both diaphragms 
(Fig. 1B). The lucent upper anterior medi- 
astinal space may be unaffected, which is 
quite unusual in other sizeable anterior 
mediastinal masses. Unexplained cardiac 
enlargement was the original roentgeno- 
graphic impression in many of the larger 
thymolipomas.:57.$10—14 However, a nor- 
mal position of the barium filled esophagus 
on the lateral roentgenogram 1s strong evi- 
dence against cardiomegaly. 

In many of the cases, angiocardiography 
was utilized! $7?3 to determine the nature 
of the puzzling and sometimes bizarre ap- 
pearing 'cardiac enlargement.' In a review 
of 24 case reports, Benton and Gerard! ob- 
served that angiocardiography had been 
done in 7 patients to rule out cardiac en- 
largement. When a large thymolipoma 
extends unilaterally, one side of the heart 
shadow is obscured and the appearance 
may simulate a large pleural tumor? or, in 1 
case, a basal atelectasis.* Diagnostic pneu- 
momediastinum will show the mass to be 
distinct from the heart and lungs.*: 

However, we believe that the density can 
be identified as a large anterior mediastinal 
fatty mass from the plain chest roentgeno- 
grams, if the difference in density between 
the more lucent fatty mass and contiguous 
water-density structures is observed and 
evaluated. In addition, the thin periphery 
of a thymolipoma often appears consider- 
ably more lucent than its thicker central 
portion? and the lucent edges (Fig. 1.4) 
should suggest that these are ot the bor- 
ders of an enlarged heart. More significant 
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findings, however, will be seen on a well 
penetrated Bucky roentgenogram (Fig. 
1C). The tumor, lying directly over the 
heart and diaphragms, will obscure these 
structures on conventionally exposed chest 
roentgenograms, but on properly pene- 
trated films, the decreased roentgeno- 
graphic density of the fatty mass will allow 
recognition of the true underlying cardiac 
borders and the diaphragmatic shadows. 
This significant and virtually diagnostic 
finding 1s strikingly illustrated in our pa- 
tient. The conventional roentgenograms 
(Fig. 1, Z and B) revealed an apparently 
enlarged cardiac shadow and elevated dia- 
phragms. On the penetrated Bucky roent- 
genogram (Fig. 1C) faint but definite heart 
borders are perceived and the actual 
diaphragmatic shadows, considerably de- 
pressed by the huge mass, are visualized. 
Such findings can only occur if a large fatty 
mass is surrounding the heart and is in 
contact with the diaphragms. Similar find- 
ings were also observed by Trites, and by 
Rubin and Mishkin? on penetrated roent- 
genograms made during angiography. Ben- 
ton and Gerard, and Moigneteau and 
Cornet! also have noted the decreased 
density of the thymolipoma. In the major- 
ity of the other reported cases, however, 
either well penetrated roentgenograms were 
not made or the fatty density on such 
roentgenograms was not appreciated; roent- 
genologic diagnosis of a mediastinal lipoma 
or thymolipoma was exceedingly rare.?:9:? 

The .roentgenographic differential diag- 
nosis of the smaller thymolipoma includes 
thymic cyst, thymoma, teratoma and non- 
thymic mediastinal lipoma. The large thy- 
molipoma must also be distinguished from 
cardiac enlargement, pericardial effusion, 
pericardial cyst or tumor and atelectasis of 
a lobe. Angiocardiography or pneumo- 
mediastinum will eliminate these latter 
possibilities. If the fatty density is appre- 
ciated roentgenographically, only a simple 
lipoma and liposarcoma may have to be 
considered. The former rarely becomes as 
large as a thymolipoma; the latter usually 
causes severe chest symptoms, signs of 


Vor. 117, No. 4 


mediastinal compression and frequently 
pleural effusion.?:12,15 


CONCLUSION AND SUMMARY 


I. The thymolipoma usually begins in 
young individuals and, being virtually 
asymptomatic, may attain huge propor- 
tions before discovery. 

2. The smaller lesions cannot be distin- 
guished roentgenographically from other 
benign anterior mediastinal masses. 

3. The large tumors tend to slump to- 
ward the diaphragms, leaving the anterior 
superior mediastinal space lucent, an un- 
usual finding in the majority of large medi- 
astinal tumors. Often the large mass simu- 
lates cardiomegaly, but a normal position 
of the esophagus on the lateral roentgeno- 
gram is evidence against significant cardiac 
enlargement. 

4. Well penetrated chest roentgenograms 
will usually demonstrate the outlines of the 
underlying heart and diaphragms, since 
these structures are always of greater roent- 
genographic density than the fatty tumor. 
This finding is virtually pathognomonic 
and will obviate the need for angiocardiog- 
raphy or pneumomediastinum. 

5. The thin periphery of the tumor may 
be considerably more lucent than the bulky 
center—a suggestive finding. 


M. E. Haskin, M.D. 

Department of Diagnostic Radiology 
Hahnemann Medical College and Hospital 
Philadelphia, Pennsylvania 19102 
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THERMOGRAPHY AND VENOGRAPHY IN TUMORS 
OF THE MEDIASTINUM AND CHEST™* 
By GEORGE W. WIRTANEN, M.D.,t RAUL H. MATALLANA, M.D, KAREN P. DOPPKE, 
M.S., and RONALD L. VAN ROY, M.D. 


MADISON, WISCONSIN 


COMPLETE or partial obstruction of 

A the superior vena cava or the innomi- 
nate veins mav be responsible for varving 
degrees of facial edema, dyspnea, prom- 
inent venous distention, and cerebral 
edema. Whether this represents an im- 
mediate radiotherapeutic emergency is 
questionable, but these patients become 
more comtortable as radiation therapy 
proceeds. Early, severe symptoms may be 
related to absence of venous collaterals, 
which, as they become functional, will also 
relieve symptoms. 

Superior venacavography, therefore, is 
not important in the establishment of the 
diagnosis of venous obstruction in tumors 
of the chest and mediastinum, but rather 
in the localization of the obstruction, so 





hic. 1. This patient was under treatment for squa- 
mous cell careinoma of the lung. Venography dem- 
onstrated normal appearing innominate veins and 
a normal superior vena cava. This thermogram 
demonstrates an irregular heat pattern over the 
scanned area. 


w 


that localized radiation therapy mav be 
effectively administered. 


MATERIAL AND METHOD 


Percutaneous antecubital vein puncture 
was performed bilaterally in 1s patients 
with mediastinal or pulmonary tumors. A 
test dose of 10 cc. of 60 per cent meglumine 
diatrizoate was injected on each side and 
the contrast material How was observed 
Huoroscopically. If the flow was unim- 
peded, 40 ec. of contrast material was In- 
jected into the vein on each side in 3 to 4 
seconds, and films were exposed with a 
nlm changer at a rate of 1 film per second 
for 10 seconds. If jugular reflux or venous 
obstruction was observed fluoroscopically, 
the quantitv of contrast material was re- 
duced to 20 ec. on the involved side during 
the filming sequence. 

These same 15 patients were then studied 





(4) The venogram in this patient demon- 
strates inferior displacement and compression of 
the left innominate vein. 


FIG, 2. 


* From the Radiotherapy Center, Department of Radiology, University of Wisconsin School of Medicine, Madison, Wisconsin. 
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Fic. 2. (8) The thermogram demonstrates the uni- 
laterality of the abnormality, and there is prob- 
ably some contribution from the primary tumor 
as well. 


with a high resolution Texas Instrument 
Thermlscope which has a mercury cad- 
mium telluride detector. The spectral range 
of the detector is 6 to r4 micrometers. 
which corresponds closely with the emis- 


sivity of the skin. The scanning. mech- 
anism and associated optics selectively 
focus the emitted radiation from the pa- 


^ 


Pikes s 





LI) Venography demonstrates complete ec- 


clusion of the left innominate vein, with collat- 
‘ahization to the right innominate vein and reflux 
into the left jugular vein, 
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Fic. 3. (8) The thermogram confirms the unilat ies 
ity of the occlusion, with an increased heat pa 
over the left upper thorax. 


tient on the detector. The electrical signal 
generated in the detector is processed by 
the electronics which relate surface tem- 
per rature of as patient t to a visual image 
| rav tube. The 
rH d OM image is ds sp layed E 
tronically and viewed directly, and can be 
recorded on Polaroid type T Noss film 
The patients were positioned at focal 
distances between so and 65 cm. depending 
upon the area of interest. Room tempera. 
ture was maintained at 21? C., and patients 
cool adapted for at least to 


Fu 


m | nutes prior 


A 





hic. 4. (4) The innominate veins and the superior 
vena cava do not opacity: 
lateralization is evident in 
neck, 


expensive venous Col 
the upper thorax and 








(B) The thermogram demonstrates the extent 
of the collateralization with a vertical area of in- 
creased temperature approximately 15 cm. wide 
extending from the neck to the abdomen. Multiple 


Vic, l 


lateral chest wall veins and abdominal veins are 
clearly visualized. 


to the scan. The temperature and sensi- 
tivity settings on the ThermIscope were 
individually adjusted for each patient, but 
a temperature setting of 31? C. and a sen- 
sitivity range of 6° C. were usually em- 
ploved. 


RESULTS 


Two patients had normal venous angio- 
grams. One had a homogeneouslv irregular 
ther mographic pattern over the entire area 
that was scanned (Fig. 1). The thermogram 
in the other patient was normal. 

Thirteen patients had abnormal veno- 
grams. Ten of these had innominate vein 
involvement by tumor, either unilateral or 
bilateral, and the remaining 3 patients had 
tumor compromising and Eom edens the 
superior vena cava (Fig. 24; and 3.7). The 
unilaterality of the lesion. could be pre- 
dicted on the basis of the thermogram 
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2B), and even though collateral ves- 
sels were present (Fig. 3B), the venogram 
and thermogram correlated unilaterally 
except in 2 patients. In both of these pa- 
tients, innominate vein abnormality was 
present bilaterally angiographically, which 
correlated with bilateral thermographic 
abnormality, but the thermograms were 
more EUM y abnormal on the right, the 
apex of the right lung being the site of 
primary tumor in both patients. Obvious 
total caval obstruction angiographically 
(Fig. 4/7) correlated with the thermogram 
(Fig. 45). 

The correlation between angiograms and 
thermograms was good in 14 patients, 1 of 
whom had normal studies. The other pa- 
tient (Fig. 1) had a normal angiographic 
study y and d nis therm ogram, unrelated 


(Fig. 


DISCUSSION 

Venous studies of the innominate veins 
and superior vena cava emploving positive 
contrast medium are useful to localize 
tumor extension and to more effectively 
outline radiation therapy portals. 

Thermography correlates with venog- 
raphy, but less effectively localizes tumor 
extent. 

Thermography is a rapid examination 
with no p atem M. while ipae. 


DB : 


SUMMARY 


Screening thermography in patients with 
lung or mediastinal tumor selects those pa- 


tients with more extensive tumors In- 
volving the major veins of the upper 
thorax. 


The patients thus selected should have 
roentgenographic studies of these veins to 
effectively outline the required larger radi- 
ation treatment portals. 


George W. Wirtanen, M.D. 

Department of Radiology 

University of Wisconsin School of Medicine 
Madison, Wisconsin 53706 
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ACUTE MEDIASTINAL WIDENING* 


By JOHN V. FORREST, M.D., GARY D. SHACKELFORD, M.D., ROBERT T. BRAMSON, M.D., 
and LARRY S. ANDERSON, M.D. 


ST. LOUIS, MISSOURI 


AE widening of the mediastinum is 
an infrequently observed roentgeno- 
logic finding which may be due to sudden 
development or increase in size of a mass 
lesion, particularly lymphadenopathy, or 
the sudden accumulation of fluid material 
in the mediastinum. _ 

In this paper only the latter group is 
considered, since lymphadenopathy and 
other mass lesions usually demonstrate the 
characteristics of a localized mass and can 
be distinguished from diffuse mediastinal 
engorgement. 


MATERIAL 


Blood, pus, chyle and edema fluid all 
may cause acute mediastinal enlargement. 
Rupture of a viscus or vessel passing 
through the mediastinum is the most com- 
mon cause of acute mediastinal widening, 
but occasionally edema fluid or purulent 
material will collect without such a pre- 
disposing factor. Most of the roentgeno- 
graphic findings are nonspecific; however, 
correlation with the clinical course will 
often allow a specific diagnosis. 

Differentiation from chronic mediastinal 
widening may be impossible without previ- 
ous roentgenograms for comparison, since 
tortuous vessels, neoplastic and fibrous 
tissue may cause widening of the medias- 
tinum indistinguishable from an acute 
process. Clinical findings or a pleural ef- 
fusion may help in this determination, as 
mediastinal fluid frequently escapes into 
the pleural space or 1s associated with con- 
comitant pleural disease. 


MEDIASTINAL HEMORRHAGE 


Mediastinal hemorrhage is occasionally 
spontaneous, but usually is seen after 
trauma. Blunt trauma usually results in 
venous bleeding and associated fractures 


are often visible roentgenographically. Oc- 
casionally blunt trauma causes rupture of 
a great artery in which case hemorrhage is 
usually catastrophic.? Perforating trauma 
may involve arteries or veins and has been 
associated with many medical procedures, 
including placement of a central venous 
pressure catheter, sternal bone marrow 
aspiration, pericardiocentesis, intracardiac 
injections, arteriography,® cardiac cathe- 
terization, and cervical or thoracic surgery. 

Spontaneous mediastinal hemorrhage has 
been described in a wide variety of condi- 
tions, including various coagulopathies, 
uremia,* and neoplastic disease.’ Aortic 
dissection and leakage is probably the most 
common cause of spontaneous mediastinal 
bleeding. This diagnosis is confirmed by 
aortography. We have even seen a case of 
massive spontaneous hemorrhage with no 
discernible predisposing cause at surgery 
or on clinical follow-up (Fig. 1). 

The diagnosis of hemorrhage may be 
dificult to make without a history of ap- 
propriate trauma or demonstrable aortic 
disease. Experimental cadaver work by 
Raphael?) showed that the usual roentgeno- 
graphic appearance 1s lobulated expansion 
on the left side of the mediastinum, be- 
cause strong fibrous attachment of the 
mediastinum to the pericardium prevents 
accumulation on the right. We have not 
found this to be a reliable or helpful ob- 
servation clinically. 


MEDIASTINAL PUS 


Acute suppurative diseases of the medi- 
astinum may be localized or diffuse. Medi- 
astinal pus results from a variety of condi- 
tions especially perforation of a viscus and 
extension from adjacent areas. 

Esophageal perforation is either spon- 
taneous or secondary to instrumentation, 


* From the Edward Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, Missouri. 
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. Posteroanterior chest roentgenogram of a 
Mes with spontaneous mediastinal hemorrhage 


hic. 


of unknown etiology shows diffuse 


mediastinal enlargement. 


massive, 


leakage at the site of surgical anastomosis, 
erosion from a primary carcinoma or an 
impacted foreign body. Rupture of the 
esophagus is the most serious and rapidly 
fatal perforation of the gastrointestinal 
tract, and mediastinal widening from this 
cause often must be diagnosed by the 
radiologist to avoid a fatal outcome. When 
due to instrumentation, perforation is 
usually at the esophageal inlet or a biopsy 
site. Spontaneous perforation (Boerhaave's 
syndrome) almost always involves the 
lower esophagus just above the diaphragm 
along its left lateral aspect and usually is 
associated with a history of antecedent 
vomiting.' Mediastinal emphysema is an 
early and valuable sign of esophageal 
rupture. [n spontaneous perforation it 
often appears initially only as a thin radio- 
lucent line behind the heart. Subcutaneous 
emphysema in the neck may be seen later. 
With spillage of esophage al and gastric 
contents there is rapid progression of sup- 
purative mediastinitis which 1s manifested 
by diffuse mediastinal widening and loss 
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of the sharp interface between the medias- 
tinum and the adjacent lung. Extension 
into the pleural space is common and re- 
sults in pyothorax or pyopneumothorax, 
more often on the left. The diagnosis is best 
confirmed by demonstration of the site of 
rupture with contrast media (Fig. 2, Æ and 
B). 

Rupture of the tracheobronchial tree 
with associated acute mediastinitis is al- 


most invariably post-traumatic and is 
usually associated with pneumomedias- 


tinum and air in the tissue planes of the 
neck.’ Associated fractures of the superior 
ribs, frequently of the first 3, are often seen 
with traumatic rupture of the tracheo- 
bronchial tree and provide a valuable 
roentgenographic clue to its presence.? 
Abscesses may be found anywhere in the 
mediastinum, and their location often 
gives a clue to the etiology. Those which 
contain air as well as fluid are secondary to 
rupture of a hollow viscus or infection with 
gas forming organisms, particularly in 
diabetics." In addition to the local mass 
produced by the abscess, there 1s often a 
generalized widening of the mediastinum 
due to diffuse inflammatory reaction.” 
Abscesses in the posterior mediastinum 
are usually secondary to tuberculosis or 
pyogenic infections of the spine. Such 
lesions seldom give rise to mediastinal 
svmptoms." Detailed roentgenograms of 
the dorsal spine usually show the osseous 
or disk spaceinvolvement. Superior medias- 
tinal abscesses are often extensions of 
neck abscesses. In children the initial site 
of infection is usually the retropharvngeal 
space whose fascial planes are in direct 
communication with the mediastinum. In 
these cases the trachea ts often deviated 
anteriorly! with an associated soft tissue 
density extending to the right.’ The abscess 
may burrow through the pleura into the 
adjacent right upper lobe." Swelling in the 
neck and a recent history of pharyngitis are 
helpful clinical findings. A lateral roent- 
genogram of the neck may show widening 
of the retropharyngeal soft tissue space. 
Abscesses in the anterior mediastinum are 
rare and most commonly follow penetrat- 
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Fic. 2. (4) Posteroanterior chest roentgenogram of a patient with spontaneous perforation of the esophagus 
shows a left pleural effusion, mediastinal widening with blurred margins, and pneumomediastinum (ar- 
rows). (B) The esophagogram shows extravasation of the contrast medium (arrows). 


ing wounds of the anterior thorax.2 

Pancreatitis may also involve the medias. 
tnum, presumably extending through the 
aortic and esophageal hiatuses.? We have 
not observed acute mediastinal widening 
from this source, but we have seen several 
pancreatic pseudocysts in this location and 
presumably roentgenograms during the 
acute episode would reveal the develop. 
ment of widening. 


MEDIASTINAL CHYLE 


Mediastinal widening may occur as a re- 
sult of the accumulation of chyle in the 
posterior mediastinum. Chylomediastinum 
and chylothorax have been associated with 
thoracic duct pathology secondary to 
trauma (surgical and nonsurgical),^? ma- 
lignancy,'® congenital malformations, in- 
fection and idiopathic conditions.!*:?? Rapid 
development of a large left-sided pleural 
effusion after surgery involving the medias- 


tinum without an associated drop in 
hematocrit is highly suggestive of a rup- 
tured thoracic duct. 

The thoracic duct originates from the 
cisterna chyli in the retroperitoneum an- 
terior to the body of the second lumbar 
vertebra. It ascends into the posterior 
mediastinum through the aortic hiatus re- 
maining between the aorta and azvgous 
vein up to the level of the fifth thoracic 
vertebra, where it passes to the left behind 
the aorta and empties into the venous sys- 
tem at the junction of the left subclavian 
and internal jugular veins.’ 

Mediastinal widening is often not prom- 
inent when chyle escapes from the thoracic 
duct but chylothorax usually results. As 
might be expected from the course of the 
duct, leakage in the inferior portion is 
usually into the right pleural space and 
more superior leaks go into the left pleura! 
space. Higgins and Mulder? reported 4 
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cases of chylomediastinum in patients who 
had recently undergone surgical procedures 
for correction of congenital heart defects. 
In each case, mediastinal widening 
curred before the appearance of pleurs 
fusion, and the mediastinal widening de- 
creased, as the chyle escaped into 
pleural space. 

When the chylous material leaks into the 
pleural space, thoracentesis usually estab 
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) Posteroanterior chest roent- 


* 





lic. 
genogram shows mediastinal widening 
of a patient with mediastinal edema, 
presumably due to watermelon allergy. 
(By) Diffuse esophageal narrowing is 
seen on the esophagogram. (C) Postero- 
anterior chest roentgenogram 2 days 
later demonstrates escape of the medtas- 
tinal fuid into the pleural spaces. 
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ishes the dia newborn, or at 











other times when the material is not 
grossly chylous due to lack of ingested 
fats, indicator dve-tests may be used to 


ré 


document the origin of the fluid. 








MEDI EDEMA 





The rarest cause of acute mediastina 
widening is allergic edema. We could find 


no cases in the literature, but have seen a 
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$7 year old woman who presented with 


abdominal and substernal chest pain, 
shock, and mediastinal widening which 


was presumably secondary to watermelon 
allergy (Fig. 3A). An esophagogram showed 
diffuse esophageal narrowing without evi- 
dence of a tear (Fig. 38). Coincident with 
the rapid return of the width of the 
mediastinum to normal was the appear- 
ance of large bilateral pleural effusions 
(Fig. 3C), presumably due t 
the mediastinal fluid. Pda of the 
pleural fluid showed an unremarkable 
transudate with an amylase of less than so 
units, À subsequent skin test with 10,000 
units of watermelon antigen caused a large 
wheal and reproduced the clinical sym- 
ptoms but not the mediastinal widening. 
A clinically similar but less severe episode 
had occurred 3 months earlier, also after 
eating watermelon. 


SUMMARY 


* 


Acute, diffuse mediastinal widening is 
discussed and divided into four groups: 
hemorrhagic, purulent, | chvlous and 
edematous. 

Cases demonstrating rare causes, spon- 
taneous hemorrhage and edema due to 
watermelon allergy are reported. The 
roentgenographic diagnosis of esophageal 
perforation 1s also emphasized. 


John V. Forrest, M.D. 

Edward Mallinckrodt Institute of Radiology 
Washington University School of Medicine 
$10 S. ou ay 
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METALLIC MERCURY EMBOLI* 


By THOMAS P. 


NAIDICH, M.D.,T DETLEF BARTELT, 


M.D.,f PAUL S. WHEELER, M.D.i 


and WILHELM Z. STERN, M.D.1 


BRONX, 


M ETALLIC mercury is extremely ra- 
diopaque and would seem ideally 
suited to radiologic detection. As far as can 
be determined, however, the appearance 
and significance of mercury 75 vivo has not 
been discussed in the English language ra- 
diologic literature 

This report presents 4 cases of metallic 
mercury emboli which illustrate diagnostic 
roentgenologic teatures. 


I. PHYSICAL PROPERTIES 
Mercury is a silvery metal with an 


atomic number of 80, an atomic weight of 


200.61 and a density (at 37°C.) of 13.50 
With a melting point of ag. D Tt ds 
liquid at room temperature and the only 
metal liquid at o?C.? Metallic mercury has 
a high water-metal interfacial tension and 
will not wet vascular surfaces. When de- 
posited in plasma, therefore, it will round 
up into a sphere or, if agitated, into in- 
numerable tiny spherules, some of which 
may later coalesce into larger droplets. 
Mercury is moderately viscous, but will 
flow readilv through a 22 gauge needle, per- 
mitting accidental le akage or self-injection 
into the vascular system. 

Because mercury is denser than plasma, 
it will flow to dependent portions of the 
body. 


II. PHARMACOLOGY AND TOXICITY 


Metallic mercury may enter the body by 
absorption through the respiratory epil- 
thelium and the skin.’ It may also enter by 
accidental or deliberate deposition in sub- 
cutaneous, intramuscular or intravascular 
sites. Within the body, the mercury may 
remain localized for an indeterminate pe- 
riod as a depot of elemental mercury 


NEW YORK AND BALTIMORE, 


MARYLAND 


(Hg*), or it may be oxidized to the soluble 
mercuric ion (Hg**) and be distributed to 
other bodv tissues, principally the kidnevs 
and liver.! 541 

The mercuric ion is toxic. It has a selec- 
tive affinity for sulfhydryl groups and ap- 
pears to inhibit enzymes containing such 
groups.! Clinically, this toxicity manifests 
as mercurialism: metallic taste, excessive 
salivation, gingivitis, uc diarrhea 
and nephrosis.! Tremor (Hatter’s shakes) 
and erethism (a personality change charac- 
terized by nervousness, timidity, and out- 
bursts of temper) are also significant toxic 
symptoms. 

Excretion is predominantly by the kid- 
ney. Elevated levels of mercury in the 
urine help document exposure to mercury, 
but do not correlate well with c/znzeal tox- 
tcily." 


III. ARTERIAL MERCURY EMBOLI 


Arterial emboli result from arterial blood 
gas sampling with syringes which contain 
liquid mercury as an anaerobic sealant’: 
or from arterial pressure monitors which 
employ a liquid mercury manometer con- 
nected directly to an intraarterial needle.’ 
Leakage of mercury into the circulation 
causes peripheral embolization and subse- 
quent transient ischemia or frank gangrene 
of the distal phalanges.??. In addition, the 
metallic globules incite a local inflammatory 
reaction which results in the formation of 
sterile mercury abscesses that mav ulcerate 
and extrude tiny mercury droplets. Sys- 
temic toxicity is infrequent, presumably be- 
cause of the small N al of mercurv 1n- 
volved. 

Arterial mercury emboli most commonly 
appear roentgenologically as very finely 


* From the Departments of Radiology of the Montefiore Hospital and Medical Center,f the Montefiore-Morrisania Hospital Afflia- 
tion, and the Albert Einstein College of Medicine, Bronx, New York; and the Department of Radiology of the Johns Hopkins Hospital 


and School of Medicine, Baltimore, Maryland. 
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(4) Chest roentgenogram shows bilateral, discret 
Detail view of right lower lung shows the branch 
hguration of a mercury-filled arterial segment (arrows), 
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lic. 3. Case n. A 25 year old black male heroin addict injected metallic mercury into the antecubital fossa 


"for kicks" 2 years previously. Resection of painful antecubital mass revealed innumerable o.1 mm, mer- 





w» 


cury droplets and foreign body inflammatory reaction. 








4 and B) Roentgenograms of the chest show bilateral, scattered and confluent mercury pulmonary 
emboli, 
eter injury? or by rubbing the skin with IV. VENOUS MERCURY EMBOLI 


quid mercury! or mercury-containing Venous embolization of mercury results 
ointment.” Paint-gun injury mav be ex- from accidents (laceration of the forearm on 
cluded by the particulate nature of the a vat of liquid mercury,’ injurv with a 
metallic mercury densities and by the broken thermometer’), from suicide at- 
clinical history. tempts, ^26 and from venous blood sam- 











d bl : 
1 and B) Roentgenograms of the chest show diffuse bilateral mercury pulmonary emboli. Mercury has 


collected at the apex of the right ventricle (arrowheads). 


m. 


ack female heroin addict (hancée of Case i). 


lic. 4. Case rt. A 24 year ol 
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pling utilizing mercury-sealed svringes.*:!? 
Buxton ef a/.,* for example, cite a o.g per 
cent incidence of mercury pulmonary em- 
bol as a complication of 1,063 cardiac 
catheterizations and/or blood gas deter- 
minations. Symptoms of acute pulmonary 
embolization and of mercurialism may oc- 
cur, 36.19 16,23 

The roentgenograms of patients with 
venous mercury emboli are striking. Mul. 
tiple, tiny spheres of metallic density may 
be observed throughout the veins draining 
the entry site: e.g., the pelvic veins and 
Batson’s plexus after femoral vein puncture 
(Fig. 2, 4 and B). Identical spherules mav 
be detected in one or both lungs, either 
diffusely distributed or restricted to one or 
several dependent areas (Fig. 1, 7 and B; 
3, Zand B; and 4, 4 and B). These spher- 
ules may appear as scattered densities of 
'arying sizes or as beaded chains which con- 
form to the pulmonarv arterioles (Fig. !; 
3; and 4). Short tubular structures repre- 
senting mercury-filled arterial segments 
will be visualized less frequently (Fig. 1). 
Mercury may also be noted at the apex of 
the right ventricle either within the endo- 
cardium or as a free intraluminal pool 
created by coalescence of scattered droplets 
(Fig. 4).59.11.8 

Because mercury can pass through the 
pulmonary capillary bed, or around it eva 
shunts, mercury may be observed in the 
pulmonary veins, ® in systemic sites such as 
the liver, spleen, thyroid, kidnev and 
brain? $9.29 and in the hilar lymph nodes.'? 
Since some mercury may extravasate at the 
entry site, globules of mercury will often be 
detected in the subcutaneous tissues (Fig. 
2, J and B). Serial roentgenograms of pa- 
tients with mercury emboli frequently show 
a decrease in the size and number of mer- 
curv deposits with time, presumably be- 
cause of oxidation of the metal to the solu- 
ble mercuric ion.4.” 

The differential diagnosis of pulmonary 
mercury emboli is limited by the density, 
size, and characteristic spherical shape of 
the mercury droplets. “Bird shot” and 
shrapnel must be considered briefly, but 
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Fre. c. Case 1. Mercury emboli in the pelvic veins 
and over the renal areas. 


may usually be ruled out because the par- 
ticles are larger and more unitorm in size 
than mercury emboli or because they have 
angular margins. Pulmonary emboli con- 
taining opaque media, occurring, for ex- 
ample, after myelography, lvmphangiog. 
raphy or hvsterosalpingographv are less 
dense than mercury emboli and exhibit a 
predominantly branching pattern or diffuse 
haziness. The presence of barium pulmo- 
nary emboli after diagnostic enema, of small 
collections of aspirated barium and of bron- 
chographie contrast material may be diag- 
nosed bv their more linear character, bv re. 
view of previous roentgenograms, and bv 
clinical history. 

Perhaps the most dithcult differential 
diagnosis roentgenologically rests between 
pulmonary arterial mercury emboli and 
aspirated intrabronchial mercury, at least 
4 cases of which have been reported??? ?*.5 
Identification of associated intracardiac 





890 


Fic. 6. Case rv. A 28 year old white male physician 
with arterial mercury emboli after brachial artery 
blood sampling. Mercury from syringe embolized 
to the dependent fourth and fifth fingers causing 
transient ischemia and chronic, recurrent mercury 
abscesses. (Reproduced with permission. from 
AMA Archives of Internal Medicine”) 


mercury, mercury in the abdominal vessels, 
or mercury in the subcutaneous tissue of 
the extremities would permit a diagnosis of 
mercury emboli, The identification of intra- 
intestinal mercury would suggest mercury 


we * 


roentgenologic manifestations of the two 
conditions may be identical. 


V, PATHOLOGY 


The pathologic sequelae of pulmonary 
mercury embolization have been studied 
in man??? and experimental animals.. 
After embolization, the mercury may re- 
main within the pulmonary arteries, even- 
tually becoming encased by thrombus. 
Probably as a result of rupture of the 
capillaries, the mercury may also come to 
lie within the interstitium and the alveoli. 
In these locations, mercury abscesses or 
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granulomatous foreign body reactions may 
develop about each droplet, creating mili- 
ary nodules composed of liquid mercury 
centers and palisaded zones of polymor- 
phonuclear leukocytes, macrophages, and 
fibrous connective tissue, with or without 
foreign body giant cells. Bronchiectasis 
with chronic interstitial or alveolar pneu- 
monia may also occur, 53? as may pulmo- 
nary infarction. In general, however, the 
degree of inflammatory reaction in man has 
been relatively mild, permitting long sur- 
vival. 


SUMMARY 


Embolization of metallic mercury, al- 
though rare, does occur. 

The pattern of multiple, small, spherical, 
metallic densities of varving sizes confined 
to the distribution of one or several vessels 
is characteristic and permits a reliable 
roentgenologic diagnosis. 

Identification of additional metallic den- 
sities in other parts of the body then serves 
to confirm the diagnosis, define the extent 
of embolization and indicate the site of 
entry, 

Mercurialism, mercury abscesses, and 
local ischemia may accompany mercury 
embolization, determining the patient’s pre- 
senting complaint. 

Thomas P. Naidich, M.D. 

Department of Radiology 

Montefiore Hospital and Medical Center 
Bronx, New York 10467 
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ACCIDENTAL INTRAARTERIAL INJECTION 
IN DRUG ABUSE* 
By WILLIAM K. LLOYD, M.D., JOHN M. PORTER, M.D., THOMAS D. LINDELL, M.D., 
JOSEF RÓSCH, M.D., and CHARLES T. DOTTER, M.D. 


PORTLAND, OREGON 





ECENTLY, 2 patients were treated at patient had experienced severe pain in the distal 

the University of Oregon Medical forearm and hand. Examination showed cyano- 
6 sis, coldness, and anesthesia to pinprick of the 
palm and fingers. The dorsal surface of the hand 
was spared. There was marked restriction. of 
motion, although pain may have been the limit. 
ing factor. The radial and ulnar pulses were 


School for severe tissue necrosis resulting 
from the accidental intraarterial delivery of 
self-injected drugs. 

What was once an infrequent complica- 
tion of anesthesia?! 5 has become a com- 


" strong. 
annales bea eee "s | 
mon penalty of drug abuse. Emergency treatment included morphine 


sulfate, intravenous dextran 40, and so mg. of 

Lidocaine injected into the radial artery. The 

Case 1. A 37 year old male narcotic addict pain continued until a right axillary nerve block 
came to the emergency room approximately 4 was instituted. Oral papaverine (100 mg. every 
hours after having injected an oral preparation 6 hours) and heparin (10,000 units, Intramuscu- 
of sodium secobarbital (Seconal) into his right lar, every 4 hours) were begun, but were dis. 


REPORT OF CASES 


radial artery. Immediately following the injec- continued after 7 hours. The axillary block was 
tion, which consisted of the contents of four r00 maintained for the next ¢ days. Although at the 
mg. capsules dissolved in 24 ml. of water, the | end of this time the pain had subsided, the hand 





s 


Fic. 1. Case 1. G7) Anterior and (B) posterior views of the distal right forearm and hand 


showing mummified digits and open exposure of distal metacarpals. 


B 
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hig. 2. Case 1. Artertogram of the distal right forearm and hand. (4) Arterial phase and (B) venous phase. 
Demonstrated is a complete cut-off of all vasculature distal to the mid-metacarpal level. 


and distal forearm had become red, swollen 
and blistered. Because of this and low-grade 
fever, antibiotics were started. Thirteen davs 
after the accidental injection, a clear line of 
black demarcation had formed at the level of 
the metacarpal.phalangeal joint. Roentgeno- 
grams showed no evidence of osteomyelitis. At 
the end of 1 year, the hand appeared mum- 
mified and showed no evidence of either viabil- 
ity or infection (Fig. 1, Æ and B). Arteriography 
revealed complete occlusion of the distal right 
radial artery and occlusion of all digital ar- 
teries at their origins (Fig. 2, J and B). 


Case m. A 32 year old white male accidentally 
injected into his right radial artery two so mg. 
pentazocine (Talbwin) tablets dissolved in tap 
water. An immediate "burning" sensation in 
the hand resulted, and over the next 3 days pro- 
gressive pain, swelling and numbness developed. 
On the third day, the patient consulted a 
physician who incised and drained the injection 


site and evacuated several blood clots from 
around the radial arrery. The patient returned 
home and was treated with proteolytic enzymes 
(Papase) and meperidine hydrochloride (Dem. 
erol). During the next few days, the hand was 
intermittently white, pink, and blue-black. 
Nine days after the accidental injection, the pa- 
tient was admitted to another hospital because 
of persistent pain and impending gangrene of 
the radial side of the wrist and hand. 

A stellate block was performed and intrave- 
nous dextran 40 and antibiotics were begun. He 
was referred to the University of Oregon Medi- 
cal School, where arteriography demonstrated 
patency of the ulnar and radial arteries and the 
deep and superficial palmar arcades. There was 
complete blockage of the digital arteries to the 
thumb and severely impaired blood flow to the 
index and middle fingers. Small, irregularly nar- 
rowed arteries extended to the fourth and fifth 
metacarpal phalangeal joints, but no farther. 
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ig. 3. Case it. C7) Arteriogram of the hand prior to reserpine administration. Demonstrated are complete oc- 
clusion of digital arteries to the thumb and severely impaired flow to the remaining digits. (B) Arteriogram 
following reserpine administration reveals slightly increased flow to the third, fourth and fifth digits. 


dwelling brachial arterial catheter and 24 hours 
later follow-up arteriography demonstrated 1n- 
creased patency of arteries to the third, fourth 
and fifth fingers (Fig. 3, Z and A). Despite the 
intraarterial administration. of streptokinase 
(Streptase, Hoechst), 105,000 units over the 


^ 
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course of tg hours,* a third arteriogram revealed 
no further improvement. The gangrenous 
thumb and index finger were eventually am- 
putated at the mid-metacarpal level. Micro- 
scopic examination of the amputated digits 
showed extensive gangrene with loss of overly- 
ing surface epithelium. Marked endothelial 
proliferation and luminal narrowing were pres- 


late matter was demonstrated in the lumen of 
digital small arteries. 


DISCUSSION 
Van der Post? in 1942 described the loss 
of 3 fingers following accidental intraarte- 
rial injection of thiopental, In 1948, Cohen? 


reported 12 similar cases. Prominent clini- 
cal features included burning hand pain, 
shock, vasomotor spasm, cyanosis, mot- 
tled bluish-green discoloration, vesicula- 
tion, neurologic symptoms and gangrene. 
It was observed that extremities which 
became gangrenous were never edematous. 
It is now clear*!® that similar complica- 
tions may follow the improper intraarterial 
injection of a wide varietv of drugs, espe- 
cially those intended for oral administra- 
tion. 


The mechanisms of injury in such cases 
have been the subject of controversy. 


Burn? demonstrated a vasoconstrictor ac- 
tion of thiopentone believed due to nor- 
epinephrine released from the arterial wall 
and stated that the effects of thiopentone 
could be diminished by sympathectomy or 
prior reserpine administration. Kinmonth 
and Shepher? demonstrated in rabbits that 
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the vasospasm following intraarterial thio- 
pentone injection was brief and that after 
a short period of compensatory vasodilata- 
tion, normal caliber returned. Later, some- 
times as long as 3 or 4 days later, edema, 
inflammation and vessel occlusion de- 
veloped; due, they concluded, to direct 
vascular damage rather than spasm. Since 
tissue preservation would be favored by 
maintaining blood flow pending maximal 
healing, they recommended sympathec- 
tomy and heparin. Brown ef al? showed 
that barbiturates in the blood in high con- 
centration can form crystals and lead to 
hemolysis and platelet aggregation. While 
parenteral solutions of many drugs can be 
sately given intraarterially, the inert mate- 
rials and binders contained in tablets of the 
same drug can cause severe vessel and tis- 
sue damage. 

Generalized necrotizing angiitis secon- 
dary to drug abuse has been described in 
several recent reports.’ The vascular 
changes in such cases are widespread and 
distinctive; representing, we believe, a 
mechanism of injury different from that 
which occurred in our 2 patients. 

Whatever the mechanism of injury or the 
roles played by various factors, thrombosis 
of small or major vessels occurs in all cases 
where there is permanent tissue damage. 
Primary treatment should therefore be di- 
rected to maintaining blood flow by pre- 
venting or limiting thrombosis; thus, even 
in drug abuse, angiography can play an Im- 
portant role in diagnosis and management. 


SUMMARY 


Two cases of accidental intraarterial 
drug injection with resulting tissue loss are 
reported and the mechanisms of injury dis- 
cussed. 

Although variability in the amount of 
arterial and tissue damage from case to 
case and the relatively small number of 
cases make evaluation of any treatment 
program difficult, we believe that the use of 
heparin, intraarterial vasodilating agents 
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and local or systemic fibrinolytic drugs can 
play important therapeutic roles. 


Charles T. Dotter, M.D. 
Department of Radiology 

University of Oregon Medical School 
3181 S.W. Sam Jackson Park Road 
Portland, Oregon 97201 
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AUTOTOMOGRAPHY* 


Ry KURT AMPLATZ, M.D. 


MINNEAPOLIS, MINNESOTA 


on quid anale y ih hast o a 
useful and widely employed roentgeno- 
graphic technique. Autotomography, on 
the other hand, has received littie atten- 
tion except for scanty reports which con- 
tain contradictory and partially erroneous 
statements. In a recent publication,* how- 
ever, autotomography was again proposed 
for angiotomography. For several vears the 
use of somersaulting and autotomograp hic 

chairs*? has stimulated our interest in this 
subject. 

It is the purpose of this communication 
to analvze the theorv, advantages, draw- 
backs, and limitations of autotomography. 
This study was carried out primarily on 
models and phantoms. 


HISTORIC REVIEW AND DEFINITION 


Autotomography was first described by 
Vallebona? in 1930. Vallebona was studving 
the dried skull by moving it in a cradle and 





Fic. 2. Basic principle of autotomography. Point B 
moves to B’ during rotation of the body. Its roent- 
genographic projection on the roentgenographic 
plate also moves from B to B", being therefore 
M i (cen inter dA i er as E on 


we 


n nes: 


obtaining laminagrams, keeping the roent- 
gen-ray tube and the roentgenographic 
plate stationary. This technique, although 
extremely simple, was never applied on pa- 
tients, until Ziedses des Plantes? su iggested 
this technique in 1950 for pneumoencepha- 
lography. Since then the value of auto. 
tomography in conjunction with this neuro- 
radiologic procedure has been well docu- 
mented in the radiologic literature. The 





Fic. 1. Autotomogram of a star-shaped wire phantom 
clearly shows blurring of the wires towards the i cdd i 
periphery. Only the very center of the phantom is Pain. purpose of this technique is the 
sharply demonstrated, demonstration of the midline aqueduct by 


* From the Department of Radiology, University of Minnesota Hospitals, Minneapolis, Minnesota. 
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blurring out the dense mastoid areas, by lateral autotomograms could be obtained. 
axis rotation of the skull on the odontoid Also, tomography of the skull could be 
process. The patient was instructed to say E 

"no" by shaking his head or the patient's 
skull was moved in similar fashion bv a 
sling, pendulum, etc. Since the rotational 
axis of the odontoid process lies approx- 
imately in the same plane with the aque- 
duct, the aqueduct and fourth ventricle were 
usually fairly well demonstrated. In 1961 
and 1953 Kieffer e£ al’ showed that the to- 
and-fro motion of the skull around the 
odontoid process could be replaced with a 
single sweep rotation in à pneumotomo- 
graphic chair. A smooth, perfect rotary mo- 
tion was achieved with a pneumotomo- 
graphic chair. Furthermore, the axis of ro- 





Fic. 3. Small angle autotomogram made with the 
Amplatz pneumotomographic chair showing excel- 


en 


the cranium, and anteroposterior as well as not readily visible in standard views (arrows). 


| i 
| 





fA to A’). Point A in a shows minimal blurring. On the other hand, point Ain 2 traveling ata right angie 
to the roentgen-ray beam shows maximal blurring. Point B traveling in the direction of the roentgen-ray 
beam to B’ shows no significant blurring. 


898 Kurt Amplatz 





Nic. c. Diagram of autotomography with motion of 


the object and the roentgenographic plate. Point 
B traveling to B’ is projected on the same point on 
the roentgenographic plate (Br, B1). Also the 
center of rotation À is projected on the same point 
on the roentgenographic plate (A1). With this sys- 
tem a true tomogram can be obtained. 


carried out in anv position during pneumo- 
encephalogr aphy, thus shifting the air to 
the area of interest. This usually cannot be 
achieved conveniently with standard to- 
mography which is, therefore, of limited 
usefulness during pneumoencephalography. 


THE ERROR OF AUTOTOMOGRAPHY 


A simple wooden model of an autotomo- 
graph was constructed, imparting a rotary 
motion to the object and keeping the 
roentgen-ray tube and roentgenographic 
plate stationary. This design is identical to 
the stratigraph of Vallebona. Autotomog- 
raphv of a star-shaped wire phantom 
clearlv hose that no true laminagraphic 
layer could be achieved with this apparatus 
(Fig. 1). Only the very center of the phan- 
tom remained stationary, while all wires 
extending from the center showed motion, 
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thus being unsharply depicted on the 
laminagram. The degree of motion in- 
creased directly with the distance from the 
center of the phantom. This imperfection 
of autotomography was proportional to the 
angle of rotation. For smaller angles of ro- 
tation (up to 15°) only a minor unsharpness 
of structures being distant from the center 
was noticed. 

Basically a tomogram is a summation of 
a large number of ordinary roentgenograms 
taken at different angles. However, points 
lying in the focal plane are projected on the 
film at the same plane at all times. There- 
fore, the d of points in the focal plane 
do not move, being sharply depicted. A 
simple diagr im (Fig. 2) clearly shows that 
mE 5 not feasible with v NM i d 


geo on different points on the roentgeno- 
graphic plate except for the very center. 
The further away these points are from the 
axis of rotation, the more motion will occur; 
consequently, this technique does not fulfill 
the definition of tomography and could be 
termed "pseudoautotomograph y." 
Although it 1s not possible to give a geo- 
metrically correct diagram for autotomog- 
raphy which would show points in the focal 
plane being projected on the same place on 
a roentgenographic film, excellent lamina- 
grams can be obtained in clinical practice 
(Fig. 3), particularly if the exposure angles 





Fic. 6. (a) Autotomogram with moving object and 
plate of wire mesh 45? inclined shows a sharply de- 
fined tomographic layer. (2) Same wire phantom 
roentgenographed with the plate stationary shows 
no tomographic layer except for a zone close to 
center of rotation. 
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Autotomography 


ay . 
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Pees 


) Autotomograms of calcaneus with the roentgenographic plate stationary and (4) with the roent- 


a plate moving. Note the significant difference in sharpness of both roentgenographic | images, 


although system A is theoretically wrong. The tomographic angle was 10°. 


are kept small as in zonography. Pseudo- 
autotomography is, therefore, erroneous as 
far as geometrv is concerned bui s d prac- 
tical approximation of true lami HN 
which is perhaps best understood by a sim- 
ple diagram (Fig. 4, a and 4), If a point A 
moves to A’ in the direction of the roent- 
gen-rav beam, it will be projected on the 
same point on the roentgenographic plate; 
thus the image will be sharply depicted. On 
the other hand, if a point B travels at a 
right angle to the roentgen.rav beam, it will 
be maximally blurred since the projection 
also moves from B to B’ on the roentgeno- 
graphic plate. If a body is rotated in circu- 
lar fashion 10°, a point A moving at right 





Fic. 8. Two frames rotating perpendicularly to each 
other allowing motion of the object in 2 planes 
simultaneously 





angle to the roen tgen-ray beam will show 
maximal b lurring since its image will t p 
on the roentgenographic plate from A t 
A’. Point B, on the Dus hand, traveli ng 
in the eec of the roentgen rav. will 
show minimal if anv blurring since. the 
roentgen rav represents the tangent of the 
circle. 

In autoplanigraphy, where the object is 
rotated around a central axis, a pseudo- 
tomographic layer is accomplished since al) 
points falling on tangents of rotation will 
travel over a short distance in a str aight 
line in the direction of the roentgen-ray 
beam. Consequently, the projection of these 
points on the roentgenogr ap Aic plate will 
show no or insignificant motion. 

This basic fallacy of autotomograp n: y 
was pointed out by Bozzetti,? who sug- 
gested to move also the roei itgenograp hie 
plate in identical fashion to the object. By 
doing so, all points in the focal plane are 
projected to the same points on the roent- 
genographie film at all times, and a true 
laminagram is obtained (Fig. 5). A model 
of such an apparatus was constructed, and 
indeed numerous roentgenograms of a test 
pattern showed a true horizontal lamina- 
graphic laver. The roentgenogram of a wire 
mesh placed obliquely at 45° to the axis of 
t was demonstrated as a clear sharp 
laver (Fig. 64). On the other hand, if the 


1 
i 
i 
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Fic. g. Star-shaped wire phantom roentgenographed 
with pluridirectional autotomographic device de- 


io shows lack of blurring of 45° 


M 


picted in ligure 
diagonal. 


roentgenographic plate was kept ide 
ary, according to Vallebona, only the cente 
of rotation showed the true image of b 
wire mesh (Fig. 64). 


However, laminagraphic studies made ot 


various biologic structures, as for example 
bones, were identical in appearance regard- 
less of whether the technique of Vallebona 
or Bozzetti was used (Fig. 7,4 and 4). These 

experiments suggest that the degree of un- 
d pness with autotomogr: phy and sta- 
tionary photographic plate i s negligible as 
long as small angles of rotation are used, 
and the object 1s not too large. 

By turning the object s simultaneously on 
2 axes perpendic ‘ular to each other, a pluri- 
directional blurring can be achieved. This 
was originally suggested by Vallebona in 
1930, who proposed to rotate the object in 
a frame which in turn rotates in another 
frame (Fig. 8). Such an apparatus was con- 
structed, and identical motion was im- 
parted to the roentgenographic plate, thus 
achieving true autotomog ine Blurring 
of all structures at right angles pA 
but when a star-shaped wire phantom w 
placed out of focus and E aids 
were made, it became obvious that the 45° 
diagonal was unblurred. Consequently, 
both simultaneous motions added up to a 
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single linear motion at a 45? angle (Fig. 9). 
The proposed movement of Vallebona, 
therefore, did not result in true pluridirec- 
tional blurri ng. 

An apparatus of our own design was con- 
structed which imparted a circular motion 
to the object and to the roentgenographic 
plate ( Fig. 10). True pluridirectional blur- 
ring was s achieved in all directions. Excellent 
laminagrams of phantoms and biologic ob- 
jects were obtained (Fig. 11). 


TU 


MAGNIFICATION AUTOTOMOGRAPHY 


In autotomography the roentgen-ray 
tube remains stationary. Therefore, no 
vibration is imparted to the roentgen-rav 
tube, which is a necessity in all standard 
laminagraphic systems. Increase of focal 
spot size due to tube vibration is elimi- 
nated, and a 0.3 mm. focal spot tube can be 
used. Numerous pluridirectional magnifi- 
cation autotomograms were obtained with 
the designed apparatus a excellent 
results (Fig. 12). 





H 
rd 


DISCUSSION 


Autotomography with stationary roent- 
genographic plate, although theoretically 





Fic. Pluridirectional autotomograph with the 
Hr describing a circular motion on a sphere sec- 
tor (A) and the roentgenographic plate describing 
identical motion (B). The large distance between 
A and B allows 3 dimensional magnification auto- 
tomography. 
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wrong concept, remains a most useful tech- 
nique for pneumoencep A using 
small blurring angles (about This 
point was well demonstrated in biologic 
objects such as bones were examined ac- 
cording to ae Se Pi Vallebona 
and Bozzetti (Fig Although 
the motion c bu Vallebona is 
geometrically incorrect, no difference can 
be detected on the Da ied autotomo- 
grams provided the angle of rotation is 
small and, consequently, the laver fairly 
thick. 

One of the major drawbacks of the mov- 
ing tube system, 7.e., roentgenographic tube 
vibration, is eliminated in autotomograph y. 
Consequentlv, magnification. autotomog- 
raphy can be carried out without loss of de- 

tail. Mechanically it is simpler to impart a 
smooth motion to the object and the roent- 
genographic plate, than to swing the roent- 
genographic ee vibration free, through 
a wide arc. On the other hand, 
the body may cause shift of internal or- 
gans; consequently, this technique is only 

suitable for pneumoencephalography, ab- 
dominal zonography, intravenous urog- 
raphy, and cholangiography. One of the ad. 

vantages of autotomography is the pos. 





iutotomogram of femur 


Three dimensional a 
with bone island. Note the extreme sharpness and 
lack of streaking usually seen in unidirectional 
tomography. 


FIG. IL 


rotation of 


Autotomography gol 





Fic. I1 Plurnidirectional auto 


2. Magnification (2:1). 
tomogram of the skull of a rat showing excellent 
anatomic details. 


sibility of obtaining oblique cuts by anging 
the roentgenograp shic plate in relation to 
the roentgenographic table. Bv doing so, an 
oblique zonographic cut can be obtainec 
along the long axiso E the kidney, w hich | 
usually not feasible with moving tube svs- 
tems that obtain only tomographi mM 
parallel to the roentgenographic table top. 
In standard laminagraphy, both poles of 
the kidneys are usually not visualized on 
the same roentgenogram due to the obliqu 
position of the kidnevs. 


(d 
i^ 


SUMMARY AND CONCLUSIONS 


The principles of autotomography are 
reviewed geometrically and | experiment. 
ally. 

2. Áutotomography with a stationary 
roentgenographic plate is geometrically in. 
correct. 

3. With this modality only the axis of 
rotation shows lack of blurring. 

4. With small angles, autotomogr 
vields excellent and sharp images indistin. 
guishable from those of true tomography. 

g. Classical autotomogr aphy, therefore, 
remains a very useful technique in pneumo- 
ch ilography. 

True autotomography can be achieved 
e arch the object and the roentgeno- 
grap hic plate. 

This modalitv has the advantages of 
venting vibration of the roentgen-rav 


aphy 
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tube. Therefore, magnification tomography 
can be achieved. 

Excellent images were obtained with a 
new true pluridirectional autotomograph. 
Its application for clinical use has to be re- 
stricted to small angles (up to 15°) be- 
cause of possible organ shift during rota- 
tion of the patient. 

Department of Radiology 
University of Minnesota Hospitals 
Minneapolis, Minnesota 

The author is grateful to Dr. Harry 
Mellins for donating the classic book on 
tomography by Vallebona. 
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A PERCUTANEOUS METHOD OF INTRODUCING 
THE CAVAL UMBRELLA* 


By GHASSAN K. RIZK, M.D., and KURT AMPLATZ, M.D. 
MINNEAPOLIS, MINNESOTA 


n C EHE Interruption or compartmen- 
talization of the inferior vena cava has 
been a life saving procedure in patients with 
repeated pulmonary emboli. However, the 
necessity for general anesthesia and opera- 
tive risk has limited the usefulness of this 
technique in seriously ill patients.”:*8 

Several investigators, therefore, have de- 
veloped filters which can be introduced into 
the inferior vena cava from a peripheral 
vein under local anesthesia. Many devices 
have been tried experimentally; however, 
the Mobin-Uddin umbrella has had the 
widest clinical use and acceptance. *57 So 
far the device had to be introduced by a 
jugular vein cutdown, thus again requiring 
surgery. 

It is the purpose of this communication 
to describe a simple percutaneous introduc- 
tion technique which can be carried out by 
radiologists familiar with catheterization 
procedures. The modified umbrella was suc- 
cessfully introduced percutaneously in vari- 
ous animals. 


INSTRUMENTATION AND TECHNIQUE 


A human sized M-U umbrella was modi- 
fied in such a fashion that it could be screwed 
in an inverted position to the applicator. 
This was accomplished by cutting a small 
hole through the center of the umbrella, 
cutting the end of the loading cone, and 
shortening the tip of the stylet (Fig. 1, 4 
and B). With the application of a small 
amount of medical silicone oil, it is now 
possible to fit the umbrella into the capsule 
backwards. This in turn allows introduction 
of the umbrella and capsule through the 
femoral vein and forward fixation of the 
umbrella in the inferior vena cava. The 


technique is otherwise similar to the jugu- 
lar approach. 

The percutaneous introduction of the 
large capsule was accomplished through an 
ultra-thin teflon sheath (I.D. 8 mm., O.D. 
9 mm.) which was fitted tightly over a 
tapered, machined teflon dilator (Fig. 1C). 
Through the central hole of the dilator a 
standard No. 8 teflon catheter could be 
passed. 

The femoral vein was punctured with a 
catheter needle in routine fashion, and a 
No. 8 teflon catheter was introduced. Over 
the teflon catheter the large teflon dilator, 
and finally the teflon sheath, were passed 
allowing introduction of the umbrella con- 
taining introducer. Once the desired level 
in the inferior vena cava was reached under 
fluoroscopic control, the umbrella was 
pushed out from the capsule. The umbrella 
would sping open, and its prongs would 
engage readily in the caval wall, particularly 
when aided by a gentle forward push. As 
soon as the umbrella was well seated, it was 
unscrewed from the applicator. 

In human subjects the following pro- 
cedure is carried out: (1) introduce a No. 8 
catheter into the femoral vein percutane- 
ously; (2) push the teflon dilator and sheath 
over the catheter into the vein and slightly 
beyond the iliac bifurcation (application of 
a silicone lubricant makes the introduction 
of the sheath easier) ; (3) pull out the dilator 
and catheter leaving the outer sheath in 
place (bleeding can be prevented by eleva- 


- tion of the pelvis); (4) introduce the M-U 


applicator through the sheath, to about 2 
inches below the lower renal vein and ex- 
trude the umbrella; (5) keeping the well 
seated umbrella fixed by gentle forward 


* From the Department of Radiology, University of Minnesota Hospitals, Minneapolis, Minnesota. 
This work was supported in part by USPHS grants No. 1 T12 HE 5853-0281 and 2 Por HE 06314. 
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Fic. 1. The Mobin-Uddin umbrella and applicator 
modified (4) for transfemoral insertion and (B) as 
supplied by the manufacturer. (C) The venous di- 
lator and sheath. a= metal loading cone; b=um- 
brella; c=threaded tip of stylet; d=capsule; 
e=Luer-Lok hub; f- proximal stylet; g— stylet 
pin vise; h- No. 8 teflon catheter; i= tapered end 
of venous dilator; and j — external sheath through 
which the capsule 1s introduced. 


pressure on the introducer, unscrew the 
stylet and remove the introducer and 
sheath from the vein; and (6) establish 
hemostasis by gentle compression at the 
puncture site and elevation of the pelvis. 


MATERIAL AND METHOD 


Experiments were designed to answer the 
following questions: (1) Can the umbrella 
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indeed be introduced in retrograde fashion 
from the femoral vein and fixed in the in- 
ferior vena cava? (2) Is percutaneous in- 
troduction of such a large instrument feas- 
ible without causing tear and complete dis- 
ruption of the femoral vein? (3) Would the 
large hole created in the femoral vein be the 
site of uncontrolled bleeding requiring sur- 
gical closure? 

Thirty-one percutaneous introductions of 
the umbrella were performed in 9 dogs and 
9 human cadavers 1n order to answer the 
above raised questions. 


ANIMAL EXPERIMENT 


Large mongrel dogs, 30-50 pounds in 
weight, were used. 


GROUP 1; DOGS I-II 


The assembly was introduced percutane- 
ously through one or both femoral veins. 
The umbrella was placed and left in the 
vena cava. Follow-up venograms were per- 
formed at 24 and 72 hours, following which 
the animals were sacrificed, the veins in- 
spected, and the umbrella recovered and 
re-used. 


GROUP II; DOGS IV—VI 


The assembly was introduced percutane- 
ously on one or both sides; 2,000 units 
heparin were given. The umbrella which 
had been tied to a wire was introduced, and 
venograms were taken. About 15 minutes 
after the introduction, the umbrella was 
pulled back through the sheath. Follow-up 
venograms were taken daily until the fem- 
oral veins thrombosed. 


GROUP III; DOGS VII-IX 


The femoral veins in these dogs were 
surgically exposed, and introduction was 
performed under direct vision. The animals 
were then sacrificed, and the veins were in- 
spected. 


HUMAN CADAVERS 
Because of the absence of blood flow in 
cadavers, percutaneous femoral vein punc- 


ture was only successful in 3 instances. In 
the remaining 13 introductions, the vein 
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1) Dog HI. Inferior vena cavogram showing a well seated and w 
Dog I. Umbrella tilted but well fixed. 
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RESULTS OF CADAVER EXPERIMENTS 





Cadaver 
Size of Hole (mm.) 
Capsule Introduced into Vena Cava | | 
Le mo 


was punctured after it was isolated as in 
Group m of the experimental animals. 

In the first 7 introductions a short sheath 
was used, and dithculty was encountered in 
pushing the capsule beyond the iliac. bi- 
furcation. In the remaining 9g a longer 
sheath and dilator that reached the inferior 
vena cava were emploved. 


RESULTS 


A. PLACEMENT AND FIXATION 


1. Animal, The umbrella was well fixed 
in the inferior vena cava in all the 6 at- 
tempts. In 1 dog (the first attempt), the 
umbrella was tilted because of the small 
size of the canine inferior vena cava, but it 
was firmly fixed (Fig. 2, 4 and B). 

Three attempts were made to recover the 
umbrella after fixation, and all 3 attempts 
were successful (Table 1). 

ti. Cadaver. (Table 11). When a short 
sheath was used, the capsule could not be 
introduced bevond the iliac. bifurcation in 
6 out of 7 attempts. However, using a 
sheath that reached bevond the iliac. bi- 
furcation, the capsule was easilv introduced 
into the inferior vena cava in 5 out of 5 in- 
stances when the right femoral vein was 
used, and in 2 of 4 instances when the left 
femora] vein was used. 


^? 
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B, HEMOSTASIS 
Animal. Bleeding was easily controlled 
by gentle compression after 10 introduc- 
tions. In 1 of the early attempts the wire 
and catheter perforated the iliac vein 10 
cm. beyond the puncture site. Although 
hemorrhage at the puncture site was con- 
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trolled, the animal continued to bleed in- 
ternally and died 24 hours later. 

On follow-up (after 72 hours) there were 
small hematomas (4 cc.) at the site of 2 
introductions. The remaining 5 sites showed 
no palpable hematoma. 


€; TRAUMA AP THE PUNCTURE SITE 


By direct inspection a hole measuring 


Vic. 3. The No. 8 catheter tip points to the hole pro- 


duced in the isolated femoral vein of a dog after in- 
troduction and removal of the venous dilator and 
sheath. 


o 


lic. 4. Venograms on 


3-5 mm. was seen at the site of the venous 


introduction showed mild irregularities of 
the femoral vein at the site of insertion (Fig. 
4, Aand B). Follow-up examinations, how- 
ever, showed that 6 out of 10 veins were 
thrombosed after 24 hours, 3 out of 10 after 
48 hours, and only 1 vein remained patent 
for 1 week (Fig. 5, ,7-C). 


DISCUSSION 


Surgical ligation of the inferior vena cava 
or plication by means of sutures or clips 
have been an effective mode of preventing 
risk and complications have been a deter- 
rent to caval plication, and a stimulant to 
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U4) Dog Land (8) Dog IF 30 minutes after the introduction. 
Note the size of the capsule in relation ta the canine femoral vein. 


the development of several devices that can 
be introduced from a peripheral vein under 
local anesthesia. The Patte intravenous clip 
and the Mobin-Uddin umbrella appear to 
be the most promising of these devices. The 
latter had had a wide clinical acceptance 
and was thus chosen for this experiment.” 
However, should the Patte clip prove to be 
more suitable for percutaneous introduc- 
tion since it requires a much smaller cathe- 
ter, 

The percutaneous introduction is quick 
and simple, easily carried out by a radiolo- 
gist and is less traumatic, whichis a distinct 
advantage in a seriously ill patient. 

The femoral approach proved to be a 
feasible route of placing and fixing the 
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. Venograms done 


(4) 30 minutes, (B) 24 hours, 





and (C) 1 week after the introduction. 








umbrella in experimental animals and hu- 
man cadavers. This approach allows also 
recovery of the umbrella ifit has been placed 
too high or too low. Furthermore, the pos- 
sibility exists to recover the umbrella in an 
occasional patient who is no longer in 
danger of throwing pulmonary emboli. 


A frequently raised objection to the use 


of the femoral vein in patients with pulmo- 
nary emboli is the fear of dislodging a 
thrombus. On performing venograms in 
these patients, we have found the femoral 
vein to be rarelv involved. We frequently 
use this route to perform pulmonary arteri- 
ographv and confirm the presence of pul. 
monary emboli. Prior to the introduction of 
the catheter, however, a venogram 1s ob- 

















tained. The venogram would establish 
patency of the femoral vein and, 1n addition, 
reveal the width of the vena cava and posi- 
tion of the renal veins, which is valuable in- 
formation for choosing the level of fixation 
of the umbrella. Furthermore, anomalies of 
the caval system and unusually large caval 
veins which may result in umbrella dis- 
lodgment will become apparent. 

The danger of hemorrhage from the fem. 
oral vein puncture site has not been sub- 
stantiated by our experimental results. As 
a matter of fact, hemostasis was easily ac- 
complished with practically no hematoma 
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ormation which is quite contrary to fem- 
al artery catheterization. 


O The lack of 
hemorrhage, in spite of the presence of a 
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5mm. hole in the venous wall, is very likely 
due to the low venous pressure. The venous 
pressure can be reduced to zero by slightly 
elevating the pelvis or placing the animal in 
the lateral decubitus position with the 
puncture site elevated. Under those cir- 
cumstances, mild external pressure for a 
few minutes will accomplish hemostasis. 

The high incidence of postcatheterization 
thrombosis in dogs 1s most likely related to 
the tendency of these animals to thrombose 
catheterized veins. The experience in hu- 
mans, however, would indicate that fem- 
oral vein catheterization is well tolerated. 
Since many of the patients undergoing this 
procedure would be on anticoagulants, 
postcatheterization thrombosis should be 
minimized. If it occurs, it is not a very seri- 
ous complication, since the umbrella is in 
place and provides a cover from emboliza- 
tion. 


CONCLUSION AND SUMMARY 


A simple, percutaneous technique is de- 
scribed allowing the introduction of the 
Mobin-Uddin cava umbrella via the fem- 
oral vein. 

Only minor modifications of the original 
commercially available device are neces- 
sary. 

On the basis of animal and cadaver stud- 
les, the right femoral vein was chosen as a 
feasible introduction site. 
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. Postcatheterization hemorrhage was not 
a problem with this technique which is con- 
templated for human use. 


Kurt Amplatz, M.D. 

Department of Radiology 
University of Minnesota Hospitals 
Minneapolis, Minnesota 55455 
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ADJUSTABLE- VERSUS FIXED-FULCRUM 
TOMOGRAPHIC SYSTEMS* 


A MICRODENSITOMETRIC EXAMINATION OF TWO 
TOMOGRAPHIC SYSTEMS 


By J. T. LITTLETON, M.D., E. H. CROSBY, M.S., and M. L. DURIZCH, R.T. 


SAYRE, PENNSYLVANIA 


T ESSE are 3 essential elements in any 
tomographic system; z.e., the x-ray 
source referred to as the tube or focus; the 
object; and an image recording system 
(usually film). A tomographic effect can be 
created by having any 2 of these 3 ele- 
ments in synchronous motion at the time 
of filming. The most common method is to 
have the tube and film in motion in oppo- 
site directions, while the object is sta- 
tionary. Andrews! originally described 6 
tomographic methods, 2 of which remain as 
the basic principles of design of modern 
tomographic devices. The first technique 
was originally described as the “‘plani- 
graphic method” in which the tube and 
film move with a coordinated movement in 
planes which are parallel to each other 
(Fig. 1). The level of the tomographic 
section is changed by adjusting the level 
of the point of rotation commonly called 
the fulcrum. For purposes of convenience, 
the authors refer to this method as an 
adjustable.fulerum system. A majority of 
currently available tomographic devices 
have been designed upon this basic prin- 
ciple. 

The second method was originally de- 
scribed as the “tomographic method” by 
Grossman.! In this instance, the tube and 
film move with coordinated motion in 
opposite directions with the tube and film 
passing through proportional arcs (Fig. 2). 
The tube-fulcrum and fulcrum-film dis- 
tances are constant throughout the tomo- 
graphic movement. The level of section is 
changed by moving the patient through the 
plane of focus. This method the authors 
prefer to call a fixed-f/ulerum system. 


There are no specific units to measure 
the quality of a radiographic image but 
quality is primarily controlled by 2 factors: 
radiographic contrast; and definition or de- 
tail. Both of these parameters can be 
quantitated to predict the quality of the 
roentgenogram. The present study is an 
attempt to evaluate the importance of 
several factors which degrade a simple 
phantom image within a tomographic 
system and to compare the degree of de- 
gradation in the 2 tomographic systems 
described: the adjustable-fulcrum system; 
and the fixed-fulcrum system. 


METHOD 


Microdensitometric analysis of a line 
image was selected as the method of choice. 
It permits a quantitative evaluation of 
both contrast and detail. In as much as it 
is not practical to tomograph a slit, the 
line image was created by radiographing a 
polished tungsten wire having a diameter 
of 0.254 mm., a diameter which corre- 
sponds to 2 line pairs/mm. The wire was 
embedded, with an inclination of 1 cm. in 
IO cm., in the center of a 5XIOX4 cm. 
plastic block. Plain film roentgenograms 
and tomograms of the test object were 
made throughout both of the tomographic 
systems and chart tracings of microdensito- 
metric readings were recorded for each 
image. Analysis of the charted curves per- 
mits a quantitation of contrast as well as 


detail (Fig. 3). 


CONTRAST 


Contrast can be quantitated as a per- 
centage from the following expression: 


* Presented at the Seventy-third Annual Meeting of the American Roentgen Ray Society, Washington, D. C., October 3-6, 1972. 
From the Department of Radiology, Guthrie Clinic and Robert Packer Hospital, Sayre, Pennsylvania. 
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H — BH p 
Contrast = ——————— X 100, Tube Plane 


PH 


where PH equals the peak height and BH 
represents the dase height. A totally black 
image adjacent to a totally white image 
represents 100 per cent contrast, whereas 
2 adjacent images of the same density 
represent zero contrast. This measurement 
records the relative differences in density 
between the center of the image of the 
wire and background. It is generally 
agreed that a change of 2 per cent contrast 
between sharp images may be visually de- 
tected. A 5 per cent contrast change can 
be appreciated within a gradually decreas- 
ing contrast field. 


Tube Plane 










Object Plane 


Film Plane 


tttm 


Fixed Fulcrum System 


Fic. 2. The “tomographic” system. 


DETAIL 


Measurement of the full-width of the 
curve at half-maximum height permits a 
measure of relative width (actual width 
plus magnification and distortion) of the 
image of the wire. The image diameter of 

the tungsten wire was found to be 0,256 
SOIBOIHIIDNSNOH mm. when filming conditions defined zero 
magnification. This measurement varied 
by only 0.002 mm. from the actual diame- 
Object Plane(A) ter of the wire, establishing reasonable ac- 
curacy of the method. 

Examination of the leading slope of the 
curve (Lateral Deviation at Half Maxi- 
mum—Fig. 3) provided important informa- 

ssi Film Plane — tion as to the relative unsharpness of the 

di margin of the image. 
Adjustable Fulcrum System A record of the measurements from the 
Fic. 1. Line drawing to illustrate a multiple tracings throughout the study 
“planigraphic” system. permits a quantitative comparison of the 
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Fic. 3. Typical microdensitometric tracing 
of a line image. 


change in diameter of the image of the 
wire (line spread function), which, in turn, 
effects the ultimate resolution, or detail. 
Figure 4 represents a baseline image from 
each of the 2 systems together with a 20X 
magnification of each of these images and 
their microdensitometric tracings. It is to 
be noted that the margins of the image 
are quite sharp, showing only minor dif- 
ferences at 20X magnification between the 
adjustable-fulerum and fixed-fulcrum sys- 
tems. 

The deterioration of the image was mea- 
sured quantitatively and was done so in 
10 series of films as follows: 


Series | I— Baseline image of the ob- 
ject with a 1.0X magnifica- 
tion on single emulsion 
film. 

Series II— Baseline with single emul- 


sion film in the Bucky tray 
and object at multiple ful- 
crum positions to define the 
normal geometry of each 
system. 
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III—To determine the effect of 
single emulsion — versus 
double emulsion film. 

IV—The effect of double emul- 
sion film and intensifying 
screens. 

V—The effect of focal spot size. 

VI—A comparison of 8 different 
screens (examined at low 
kilovoltage). 

VII—The effect of high versus 
low milliamperage. 

Series VIII—The effect of a cold versus 

hot x-ray tube. 

IX—Tlemperature dependence 

of intensifying screens. 


Series 


Series 


Series 
Series 


Series 


Series 


Series — X—The effect of some of these 
variables on the tomo- 
grams. 

RESULTS 


SERIES I. BASELINE IMAGES—-TABLETOP 


Plain films of the test object were ex- 
posed in both systems on single emulsion 
flm at each of the positions shown in 
Figure 5. To negate the influence of tomo- 
graphic motion, static films were exposed 
in all but the tomographic series (Series X). 
In this series, the test object was placed 
directly on the film packet on the tabletop 
thus keeping magnification to a minimum. 
The fulerum was adjusted to the mid. 
plane of the object. 

Contrast. Contrast levels within this 
series changed only slightly (4 per cent) 
which is at the margin of the limits of visual 
detectability (Fig. 6). The change in con- 
trast 1s probably due to the obliquity with 
which the primary beam traverses the 
plastic block and from minimal attenua- 
tion of the primary ray by the inverse 
square law. The change in contrast is 
negligible at a 20° tube inclination and is 
greatest with the 40? tube inclination in 
the adjustable-fulcrum system and at a 
48° tube inclination in the fixed-fulcrum 
system. It is noted that contrast levels are 
slightly higher in the fixed-fulcrum system 
and this same contrast persisted through- 
out the entire study. 

Detail. A minor change in image width 
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Fic. 4. Baseline images of tungsten wire in both systems with microdensitometric tracings of each. 
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hic. $. Line drawing to illustrate the positions from which static and tomographic films were exposed of 


wire images in both tomographic systems. In the adjustable-fulcrum system, films were exposed from each 
of the angular settings noted above at each of the fulcrum levels shown. 
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Fic. 6. Baseline contrast values with single emulsion 
film and r.oX magnification. 


is noted in Tablet and Figure 7. The change 
in diameter of the wire with change 1n angle 
of projection (given here as total sweep 
angle) is due to distortion and can be cal- 
culated from the formula given in Figure 
11. Calculation of the total size of the image 
of the wire at 40? in the adjustable-fulcrum 
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Fic. 7. Line width values with 1.0X magnification 
showing no difference between the 2 systems. 
Single emulsion film. 
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Fic. 8. Contrast change with single emulsion film, 
and variable geometry in both systems. 


system showed it to be 0.272 mm. This cal- 
culated value again is in good agreement 
with the measured value (0.275 mm.) of 
the image at 40° confirming the reasonable 
accuracy of the microdensitometric tech- 
nique. This initial baseline series without 
magnification served as the optimal image 
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Fic. g. Line width values for single emulsion film 


with film in Bucky tray simulating normal system 
geometry. | 
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TABLE Í 


o 


40 48° 
(Adjustable-Fulcrum) 


(Fixed-Fulcrum) 








Image diameter in mm. 


0.256* 





0:276 | 0.276 


* This microdensitometric reading at 1.0X magnification is 
in excellent agreement with the actual diameter of the wire 
0.254 mm. 


to be compared with the images produced 
in the subsequent series. 


SERIES II. BASELINE IMAGES—-NORMAL GEOMETRY 
BOTH SYSTEMS—SINGLE EMULSION FILM 

To evaluate the effect of magnification 
and distortion, plain roentgenograms on 
single emulsion film were again made 
throughout the normal geometry of both 
tomographic systems to evaluate these 
factors in a static system. This series dif- 
fered from the initial baseline series only 
by having the film in the Bucky tray. The 
object in each instance was located at the 
fulcrum and plain films were exposed in 
both systems as follows: 








: Magnifi- 
Adjustablefulcrum eye Angle 
1. Phantom and fulcrum at tabletop 
o9 
Focus-film distance — 120 cm. p^ 
—————————-1,09X g 
Focus-object distance 111 cm. io? 
20° 
40° 
2. Phantom and fulcrum 10 cm. above tabletop 
o 
FFD 1:20cm. | x jd 
FOD 1:o:cm. ^? Po 
20° 
40° 
3. Phantom and fulcrum 20 cm. above tabletop 
o 
FFD  120cm. a 
FOD  grcem. — o es 
20° 
40° 
Fixed-fulcrum 
I. Phantom at the fulcrum 
o 
FFD  147.6cm. jl 
FOD i111 pu. 09^ EX 
20° 
48° 
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This series of films provided an evalua- 
tion of image quality within the changing 
geometry of the 2 systems and represents 
the most important phase of this study. 

Contrast. In the adjustable-fulcrum sys- 
tem, only minor change in contrast 1s noted 
at levels below 20? and for wide angles be- 
low a 10 cm. level, whereas 14 per cent re- 


` duction is noted at 40? when the level of 


section is raised to 20 cm. (Fig. 8). In the 
central axis, a maximum change in base 
contrast from 90 per cent to 76 per cent 1s 
noted as the table is raised to the 20 cm. 
level. This magnitude of contrast change 
may be important when long series of films 
are exposed through the diameter of the 
chest, for example, and particularly so 
when thin sections are made employing 
wide angles. The curves charted in Figure 
8 represent the contrast changes for images 
projected to the center of the film. Further 
deterioration of contrast can be expected 
to appear as the object is displaced to the 
margin of the film and this aspect will be 
considered in greater detail later in the 
text. 

In the fixed-fulcrum system, only a 2 per 
cent change in contrast is noted (Fig. 8). 
This minor change wil be constant 
throughout the system and will not be 
detectable in the resulting tomograms. 

Detail. The adjustable-fulcrum system 
showed only a minor change of 5 per cent 
in image size (0.012 mm. at 40°) when the 
phantom and fulcrum are at the tabletop 
(Table 11; Fig. 9). Again, this 1s a factor of 
distortion to be described in greater detail 
later. 

At 10 cm. above the tabletop, a 10 per 
cent increase in size is noted at 40°, while 
à I4 per cent increase is noted at the 20 
cm. level. The percentage increase in size 
is not proportional to the magnification 
one would anticipate from a simple calcu 
lation of M=FFD/FOD. The latter as- 
sumes a point source of the x-ray beam 
which also will be considered 1n greater 
detail later in the text. 

Only a minor change in object size 
(2.3 per cent) is noted in this series in the 
fixed-fulcrum system (Table 11; Fig. 9). 
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Fic. 10. Drawing to illustrate the geometry at 4 fulcrum levels in an adjustable-fulcrum system. 
Central axis and off-axis magnification is also shown. 
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All of the above considerations of detail 
degeneration will be accentuated as the 
object moves from the central axis of the 
field to a more lateral position. This phe- 
nomenon can only be appreciated by a pre- 
cise examination of the geometry of the 2 
tomographic systems. 

The changing geometry of the adjustable- 
fulcrum system proves to be extremely im- 
portant, Figure 10 is a schematic repre- 
sentation of an adjustable-fulcrum system 
showing the possible positions of the object 
and fulcrum from o cm. to 27 cm. above the 
tabletop. These values are also given in 
Table 111. The magnification factors at the 
mid-axis of the system are noted as well as 
the extremes of distortion from an off-axis 
object which would be projected to the 
lateral margin of a 14X 17 inch film. In the 
central axis at the tabletop, there is a 
magnification of 1.09 X, whereas at the 
extreme off-axis position, even at the table- 
top, there is a magnification of 1.23X 
from distortion. At the 10 cm. level, 
magnification in the central axis becomes 
1.19 X and off-axis, 1.39 X. At the 20 cm. 
level, central axis magnification is 1.32 X 
and at the extreme off-axis position at this 
level, it is 1.57 X. At the upper extreme of 
this tomographic system at the 27 cm. 
level, the magnification in the central axis 
IS 1.43 and at the extreme off-axis posi- 
tion, it is 1.75 X. 

Total magnification equals magnification 
plus distortion and can be calculated from 
the formula given in Figure 11. 

The reason for the significant increase in 


Taste III 
Central Axis | 15 cm. Off-Axis 


ZAdjustable-fulcerum | Magnification Magnification 


+- distortion 
Level of section 
ocm. 1.09X 1:23 X 
Io cm. I.19X 1.39X 
20 cm. I.32X 1.57X 
27 cm. 1.43X I.76X 
Fixed-fulcrum 1.33X 1. 50X 
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D - Distortion 
Total Magnification - 


M = Magnification 

M+D 

BO us set boss. 
FOD Cosine a72 










FFD = Focus-Film Distance 
FOD = Focus -Object Distance 
a': Projection Angle 






Fic. 11. Diagram to illustrate image deterioration 
and formula for calculation of total magnification 
by geometric distortion. 


distortion in the adjustable-fulcrum system 
Is occasioned by the fact that the angle of 
section (a^) increases as the fulcrum is 
raised above the tabletop. When a 45° 
angle is selected from the control panel, a 
45^ angle exists only at the tabletop. This 
angle increases to 57° when the fulcrum is 
raised to the upper limits of the tomo- 
graphic system (Fig. 10). The angular 
change is due to the fact that, as the ful- 
crum is raised, the tube remains at a sta- 
tionary position, but the Bucky tray moves 
laterally to accommodate the change in 
position of the fulcrum. The focal film dis- 
tance increases and the tomographic angle 
changes with each change in level. 7/ is 
extremely important that the radiologist be 
cognizant of this increase in magnification as 
the fulcrum is raised above the tabletop in an 
adjustable_fulerum system and, also, of the 
increasing distortion as elements of the object 
are displaced from the central axis of the sys- 
tem. One augments the other to produce 
significant magnification distortion at the 
higher and more lateral positions of an ad- 
justable-fulcrum system. 

The relative effect of off-axis distortion 
is significantly less in a fixed-fulcrum sys- 
tem (Fig. 12). Here only one fulcrum posi- 
tion is considered at which point there is 
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Tube 0° Plone 


48* 





48? 
Focal DA 
Plane NA US 
1 50x Film 
Plone 133x 


Fic. 12. Diagram to illustrate the geometry of a fixed-fulcrum system. 


1.33% magnification in the central axis 14X17 inch film at the maximal angle of 
of the film and this becomes 1.50 mag- 48°. 
nification at the most lateral position of a In compound tomographic movements, 
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any off-axis object element will experience 
variable magnification and distortion dur- 
ing the tomographic movement, producing 
an inherent unsharpness of the tomographic 
image. In light of the above considerations, 
this phenomenon is potentially much more 
significant in the adjustable-fulcrum sys- 
tem than it is in the fixed-fulcrum system. 
In general, inherent unsharpness of the 
tomographic image is most significant at 
lateral positions higher in the tomographic 
system. 


SERIES III. SINGLE EMULSION VERSUS 
DOUBLE EMULSION FILM 


The image characteristics of double 
emulsion film (Cronex 4) were compared 
with the single emulsion film used in the 
baseline series (Kodak single-coated blue 
sensitive #SB54) by repeating Series 1 
with Cronex 4 double emulsion film. A dif- 
ference in image quality might be expected 
on 2 theoretical grounds: a difference in 
the depth of the image recording system; 
and the density. 

The relative dimensions of single emul- 
sion versus double emulsion film can be ap- 
preciated from Figure 13. The thicknesses 
of the image recording systems are .0005 
inches for single emulsion film and .008 
inches for double emulsion film. Image dis- 
tortion will change as the angle of the in- 
cident ray changes being greater when wide 
angle exposures are employed. Considering 
these 2 variables (angle of section and 
depth of imaging system), Fagerberg? has 
offered a simple equation to predict un- 
sharpness as follows: 


X = K (tan a’), 


where X=image unsharpness (X; or X» 
Fig. 13), K=depth of recording medium, 
and a’ — i amplitude. 

When the tube is perpendicular to the 
film, there will be no image system un- 
sharpness. When the tomographic angle is 
40°, the anticipated unsharpness is neg- 
ligible with single emulsion film: X —.0005 
(tan 40°/2); X=.0005X.364; X=.0002 
inches; and X =.005 mm. 
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Fic. 13. Cross section of single emulsion versus 
double emulsion film showing possible image dis- 
tortion from film thickness. X1 represents single 
emulsion distortion and X2 double emulsion film 
distortion. 


Maximum unsharpness in either tomo- 

graphic system with double emulsion film 
may be anticipated at: 
X= .008 inches (thickness of double emul- 
sion film) X tan 57°/2 (the maximal angle 
of 57° occurs in the adjustable-fulcrum sys- 
tem at a 27 cm. level); X —.0043 inches; 
and X=.109 mm. 

A change in density may be expected 
since the total density exhibited by the 
roentgenogram is the sum of the density of 
each emulsion. 

Contrast. Review of the microdensito- 
metric tracings showed no significant 
change in contrast. The levels (Fig. 14) 
were identical with those in the single emul- 
sion film throughout the series in the ad- 
justable-fulerum system. The levels are 
slightly higher in the fixed-fulcrum system, 
but not enough to be significant with con- 
trast difference of less than 2 per cent. 

Detail. Minor change in image size 1s 
noted (Table rv), but the change is not 
sufficient to affect the resolving power of 
the system. The change 1s greater at a 20 
cm. level in the adjustable-fulcrum system 
as might be expected from the previous dis- 
cussions of the change in geometry. 

It can be reasonably concluded that there 
is no significant change in contrast or de- 
tail in either tomographic system by the 
use of double emulsion film. The theoretical 
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Fic. 14. Contrast levels of both systems with 
double emulsion film. 


change in image quality by increasing the 
depth of the image recording system proves 
to be below the limits of visibility. It, 
therefore, seems essential to use double 
emulsion film in a tomographic system to 
reduce patient exposure. 


SERIES IV. EFFECT OF DOUBLE EMULSION 
FILM AND SCREENS IN BOTH SYSTEMS 
It is more realistic to anticipate a mea- 
surable image deterioration from the addi- 
tion of screens to the image recording sys- 
tem than from the addition of double emul- 
sion film. The image is now recorded in a 
depth of approximately 0.025 inches, 3 
times the depth (0.008 inches) of double 
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Kz .025" 
(approx) 





Image Distortion X=K-Tan a 


Fia. 15. Image distortion in a double emulsion 
high speed screen image system. 


emulsion film (Fig. 15). The amount of 
image deterioration in a screen-film system 
will become greater as the amplitude of the 
tomographic movement increases and, in 
turn, will increase as the level of the ful- 
crum 1s raised in an adjustable-fulcrum 
system. For example, an angle of 45? at the 
tabletop becomes 57° at a 27 cm. level 
(Fig. 10). 

Screen-film unsharpness will also increase 
as the object is displaced from the central 


TasLe IV 
o? | E" | 1o" | 20° | 40° | 48° 
Adjustable-fulcrum Per cent 
Phantom— o cm. 1.09X 232 -244 .238 .238 „244 mE 5 
uc cm. I.19X . 238 .247 250 .232 .262 IO 
Phantom—20 cm. 1.32X . 262 (296 .275 (295 .311 18 
Fixed fulcrum 
Phantom at fulcrum—1.33X „244 | .244 | .247 | .247 | | 256 $ 
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axis of the system. For compound tomo- 
graphic movements, film screen unsharp- 
ness at any point in the image plane will 
vary, depending upon the maximal and 
minimal angles subtended during the 
blurring movement. Fagerberg? has of- 
fered a formula (“parallactic blur") to cal- 
culate the mean unsharpness in a moving 
system, but this value can be reasonably 
appreciated in a static system from the 
same equation employed to calculate un- 
sharpness 1n double emulsion film. 

The anticipated unsharpness in the cen- 
tral axis of an adjustable-fulcrum tomo- 
graphic system with double emulsion film 
and intensifying screens will vary from 
0.03 mm. when the fulcrum is at the table- 
top and the angle is 5° to 0.36 mm. (12 
times as great) when the fulcrum 1s raised 
to 27 cm. In a fixed-fulcrum system, the 
film-screen unsharpness will vary with the 
angle of section, since there is no angular 
change with change in focal plane. Maxi- 
mum variation in a fixed-fulcrum system 
is from 0.03 mm. at 5° to 0.28 mm. (a 
factor of 9) at 48°. The same degree of ad- 
ditional unsharpness from lateral displace- 
ment of the object from the central axis 
may be expected. 

These concepts may be visually appre- 
ciated in the microdensitometric tracings 
(Fig. 20). 

Contrast. A very significant change in 
contrast takes place in the adjustable- 
fulcrum system when the fulcrum is raised 
about the 10 cm. level and the angle is 
increased beyond 20° (Fig. 16). At the 
lower level, there is only a 4 per cent de- 
crease in contrast which is essentially the 
same as was noted in the non-screen sys- 
tems. At a ro cm. level, there is a 22 per 
cent decrease in contrast as the angle of 
section is Increased to 40? and a 26 per 
cent decrease in contrast is present at the 
20 cm. level at 40°. There is only a 6 per 
cent decrease incontrast as the angle in- 
creases from o? to 48? 1n the fixed-fulcrum 
system. 

Detail, A proportionate loss of detail 
occurs as the level of section is raised 
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Fic. 16. Effect of double emulsion film 
and screens on image contrast. 


from the tabletop (Table v; Fig. 17). When 
the fulcrum is at the tabletop, the image 
diameter with an 0.6 mm. focal spot tube 
increased 21 per cent as the angle of sec- 
tion increased from o° to 40°. There is a 
4T per cent increase at the 10 cm. level and 
à 44 per cent Increase at the 20 cm. level. 
The deterioration of resolving power 
throughout the system, therefore, is equal 
to a reduction in resolution to 1 line pair/ 
mm. 

Diminution in image detail was less in 
the fixed-fulcrum system showing only a 30 
per cent increase in width from o? to 48°. 

When both contrast and detail are con- 
sidered, the relative degeneration of the 
image is significantly greater in the ad- 
justable-fulcrum system than it is in the 
fixed-fulcrum system. Consideration must 
also be given to the fact that this evalua- 
tion only relates to a small object in the 
central axis of each system. 


SERIES V. EFFECT OF FOCAL SPOT SIZE 
ON IMAGE DETERIORATION 
Parallel series were done throughout both 
tomographic systems.to determine the ef- 
fect of focal spot size when screens and 
double emulsion films were employed. In 
the fixed-fulcrum system, an 0.3 mm. focal 
spot tube was-used for the fine focus, and a 
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Fic, 17. Effect of double emulsion film and 
screens on line width. 


1.2 mm. focal spot for the large spot. In the 
adjustable-fulerum system, an 0.6 mm. 
focal spot was compared to a 1.2 mm. focal 
spot. 

The results conform closely to those re- 
ported by Hale.* There is little effect be- 
tween any of the 3 focal spots employed at 
low magnification where the small change 
noted could be accounted for on the basis 
of distortion. A significant effect was seen 
with the 1.2 mm. focal spot with wide 
angles at higher magnification in both sys- 
tems. 


Fic. 18. Effect of focal spot size on contrast 
(1.2 mm. focal spot). 


Contrast. The contrast levels were gen- 
erally lower with the 1.2 mm. focal spot 
tube (Fig. 18) and, again, the depreciation 
of contrast was significantly greater in the 
adjustable-fulcrum system. In the fixed- 
fulcrum system, only a 6 per cent loss in 
contrast was noted with both the 0.3 mm. 
and 1.2 mm. focal spot tubes (Fig. 16; and 
18). In the adjustable-fulcrum system, 
contrast levels were generally lower and 
proportional decrease of contrast was 
greater with the 1.2 mm. focal spot tube 
than it was with the 0.6 mm. focal spot 
tube. There was a maximum depreciation 


Adjustable-fulcrum (0.6 mm. fs) 


Phantom— o cm. 1.09X 

Phantom—tro cm. 1.19 

Phantom—2o cm. 1.32 
Fixed fulcrum (0.3 mm. fs) 


Phantom at fulerum—1i.33X 





Tas_e V 
o | [sd | 10° | 20° | 40° | 48° 
Image diameter in mm. Per cent 
.250 247 . 232 .265 302 21 
.31I .311 .30$ .366 .436 41 
342 -342 342 | 384 | 494 | 44 
.280 | .293 | .290 | i311 | | . 366 3o 


Vor. 117, No. 4 


Adjustable- versus Fixed-Fulcrum Tomographic Systems 


TABLE VI 


CHANGE IN IMAGE DIAMETER WITH I.2 MM, FOCAL SPOT 


o? | E | IO? | 20? 


Adjustable fulcrum (1.2 mm. fs) 
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| 40° | 48° 

Image diameter in mm. Per cent 
Phantom— o cm. 1.09X .287 287 | 305 342 | Ig 
Phantom—io cm. 1.19X 2279 .378 .378 470 24. 
Phantom—20 cm. 1.32X . 506 | 458 537 610 21 

Fixed-fulerum (1.2 mm. fs) 
Phantom at fulcrum—1.33X T | -397 | 397 | 415 | | . 488 33 


of 26 per cent with a large focal spot at 
1.32X magnification. 

Detail. The change of image diameter 
with the small focal spot can be noted in 
Table v and Figure 17, and is to be com- 
pared to the image diameters produced 
with the large focal spots (1.2 mm.) in 
Table vi and Figure 19. 

It was not possible to make a comparison 
between the 2 fine focus tubes (0.3 mm. 
and o.6 mm.) because of the different 
geometries in the 2 systems. A very dis- 
tinct change in image diameter is noted be- 
tween the small and large focal spots em- 
ployed, with significantly greater deteriora- 
tion in the adjustable-fulcrum system from 
à base image diameter (1.09X magnifica- 
tion) of .287 mm. increasing to .610 mm. 
at I.32X magnification (Table v1). This 
magnitude of change will significantly af- 
fect the resolution of the system. Image 
width in the fixed-fulcrum system with a 
large focal spot is almost identical with 
that noted at the xo cm. level (1.19 X) in 
the adjustable-fulcrum system (Fig. 19). A 
visual appreciation of these changes is 
noted in Figure 20. 

The deterioration resulting from a 
change in focal spot size, therefore, is 
proportionately greater in the adjustable- 
fulcrum system, showing significant de- 
terioration from a base image which could 
be expected to resolve 2 line pairs to an 
image which would exhibit a resolving 
power of less than 1 line pair/mm. 


Another aspect of focal spot size is 
worthy of consideration at this point. If 
the focal spot is larger than the object, 
there will be a decrease in the size of the 
principal image of the object to a point 
where it disappears. The magnitude of this 
change depends upon the focal spot size 
and the object size. Figure 21 indicates the 
change in size of the principal image when 
the focal spot is 2X, 1 X and o.5 X the size 
of the object. When the object 1s smaller 
than the focal spot (Fig. 21A), the prin- 
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Fic. 19. Effect of focal spot size on image 
width (1.2 mm. focal spot). 
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Fig. 20. Effect of screens and large focal spot (1.2 mm.) on line image in both systems. Note 


marked deterioration of image in the adjustable-fulcrum system at the 20 cm. level (1.32) 


cipal image is smaller than the object and 
its zone of unsharpness is proportionately 
larger. When the focal spot and object are 
the same size (Fig. 21B), the principal 
image is the same size as the object and 
the zone of unsharpness becomes smaller. 
As the focal spot becomes smaller than the 
object (Fig. 21C), the magnification in- 
creases and the zone of unsharpness be- 
comes proportionately smaller so that we 
are now approaching the optimal situation 
of a point source. 

The uniformity of the focal spot is a 
consideration. Non-uniformity of the focal 
spot will alter these geometric considera- 
tions. There will also be a difference of the 
effective focal spot for objects on the anode 
side of the tube as opposed to the cathode 
side. 

It may be generally stated, however, 


magnification). 


that it is advantageous to employ the 
smallest focal spot practical in any tomo- 
graphic system, 


SERIES VI. A COMPARISON OF EIGHT 
DIFFERENT SCREENS 


(Examined at low kilovoltage) 


In an effort to use the optimal screen in 
the film-screen systems, 8 commercially 
available intensifying screens were ex- 
amined as follows: DuPont Detail; Du- 
Pont Par Speed; DuPont Hi-Speed; Du- 
Pont Hi-Plus; Radelin Par Speed (1-2); 


All screens were examined in the fixed- 
fulcrum system with the object at the ful- 
crum and the screen in the Bucky tray. Ex- 
posures were made at 45 kv. and 40 ma., 
adjusting the time to equalize the base 
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density of the film. The DuPont Hi-Plus 
screen gave the best compromise of con- 
trast and detail with the least amount of 
radiation (3.2 mas.). 


SERIES VII. EFFECT OF LOW VERSUS 
HIGH MILLIAMPERAGE 


An attempt was made to determine any 
possible change between low and high 
milliamperage ranges. Films were exposed 
in the fixed-fulcrum system employing an 
0.3 mm. focal spot tube with double emul- 
sion film and screens. No significant change 
in image diameter was noted between low 
and high milliamperage, although the 
range of millamperage was relatively 


small (Table vit). 


SERIES VIII. EFFECT OF TUBE TEMPERATURE 


Image diameter was examined with the 
first exposure of the tube in the morning 
at which time the tube temperature was 
considered to be at a base level. A second 
exposure of the phantom was made im- 
mediately following the completion of a 
long series of tomographic exposures, em- 
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Fic. 21. Drawing to illustrate change in image. 
size with change in size of focal spot. 
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Tase VII 


EFFECT OF MILLIAMPERAGE CHANGE ON IMAGE SIZE 


Image diameter in mm. 


o? 48? 
Low milliamperage 
(4 ma.) 241 .250 
High milliamperage 
(40 ma.) .256 .256 
Tage VIII 


EFFECT OF TUBE TEMPERATURE ON IMAGE SIZE 


Image diameter in mm. 


Oo 
Cold tube .244 
Hot tube .250 


ploying high milliamperage. Only minor 
change in image diameter is noted between 
a cold and hot tube (Table vii). 


SERIES IX. EFFECT OF SCREEN TEMPERATURE 


A 25 per cent change in image diameter 
was noted when the temperature of the in- 
tensifying screens was changed from 95°F. 
to 17?F. (Table 1x), the image width being 
greater at 95°F. 

There is, therefore, no significant effect 
of changing from 4 ma. to 40 ma. and no 
appreciable image deterioration noted be- 
tween a hot and a cold x-ray tube employ- 
ing the same focal spot. Screen tempera- 


TABLE IX 


EFFECT OF SCREEN TEMPERATURE ON IMAGE SIZE 


Image diameter in mm. 


Screen temperature o? 
17° E. 224 
"J5 3 . 268 
95° F. .365 
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Fic. 22. Contrast changes in the tomograms. 


ture, however, does appear to have a def- 
inite effect with better image quality at 
lower temperatures. This latter finding 
merits further investigation with different 
screens and different kilovoltage levels. 


SERIES X. THE TOMOGRAMS 


Contrast. In general, the same type of 
image deterioration noted in the static 
systems could be detected in the tomo- 
grams. Contrast levels of the tomograms 
in general were lower in the adjustable- 
fulcrum system and showed the same type 
of decrease in contrast when wide angles 
were employed, as was noted in the static 
system. There was no significant change in 
contrast throughout the tomograms made 
in the fixed-fulcrum system. Contrast 
levels in the central portion of the tomo- 
gram of the fixed-fulcrum system showed 
no significant variation between the 5°, 
10°, 20° and 36° circular and hypocycloidal 
movements (Fig. 22). 

Detail. Yhe width of the image increased 
disproportionately in the adjustable-ful- 
crum system as the fulcrum was raised 
from the tabletop to a level of 20 cm. 
Again, the change was greatest with the 
movements employing wide angles. Figure 
23 shows the change in image width as a 
45? circle 1s elevated from o to 20 cm. No 
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significant change in image width was 
noted throughout the fixed-fulcrum system. 
The hypocycloidal movement compared 
favorably with the trispiraled movement 
at a 10 cm. level. The trispiraled move- 
ment made with a higher fulcrum level 
showed a generally wider image as noted in 
Figure 23. 


GRID EFFECT 


It must also be considered that image 
degeneration for objects in lateral positions 
of the image field will experience dispro- 
portionately greater deterioration in the 
adjustable-fulerum system than in the 
fixed-fulcrum system because of increased 
grid cut-off as the layer heights are changed 
from tabletop to 27 cm. The grid in an ad- 
justable-fulcrum system is focused from 
the film level or 120 cm., to accommodate 
conventional radiography. As the level of 
section is raised and the angle increased, 
the focus-grid distance increases from 
120 cm. to 136.4 cm. for objects in the 
central axis of the field (Fig. 10). The loss 
of primary radiation from far-focus-grid 
decentering (Fig. 24) can be calculated 
from the following formula (Christensen?): 


I I 
L= re (= -=) X 100, 
fo fa 





Line Width (mm) 
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25. ° Trispiral - 1.32x o Trispiral-1.19x 
ol A Hypocycloid -1.33x a Trispiral-1.09x 


Fic. 23. Charting of line width of multiple micro- 
densitometric tracings across a tomographic image 
of the wire. The line widths at half maximum 
are plotted. Note the uniformity of the image with 
the hypocycloidal movement in the fixed-fulcrum 
system. 
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TABLE X 
LOSS OF PRIMARY RADIATION (PER CENT) FROM FAR-FOCUS-GRID DECENTERING 
l (Adjustable-fulcrum system at 45°) 
Lateral Deviation in Inches 
I 2 3 4 5 6 7 8 
Adjustable-fulerum IO cm. 1.2 223 3.6 | 4.8 6.0 7.2 8.4 9.6 


Grid Focus-—120 cm. 


where L=loss of primary radiation (95), 
r-— grid ratio, fo= grid-focusing distance, f 
=target-grid distance, and c=distance 
from center of grid. | 

Loss of primary radiation (95) from far- 
focus-decentering in an adjustable-fulcrum 
system with a grid having a 12:1 ratio can 
be appreciated from Table x. 

The loss of primary radiation from lat- 
eral decentering may be very significant, 
although it is still less in the fixed-fulcrum 
system even with grids of comparable ratio 
(Table x1). Caution should be exercised in 
the proper selection and alignment of fo- 
cused grids in any tomographic system. 


DISCUSSION 


It may be reasonably concluded, there- 
fore, that the use of intensifying screens in 
tomographic procedures 1s essential because 
of exposure factors. Even when optimal 
screens are selected, significant image de- 
terloration occurs as the result of the in- 
crease in depth of the image recording sys- 
tem and grain of the screen. Both contrast 
and detail diminish as magnification and 
angle of section increase in an adjustable- 
fulcrum system. Greatest change occurs at 
higher levels and wider angles. In general, 


deterioration becomes accelerated at levels 
above 10 cm. and at angles greater than 
20°. The change in contrast is not signifi- 
cant in the fixed-fulerum system and 
change in image detail is approximated by 
the loss of detail noted at a 10 cm. level in 
the adjustable-fulcrum system. 

Further deterioration of the image, par- 
ticularly of image objects in the lateral 
field, can be expected from inherent far- 
focus-grid decentering in an adjustable- 
fulcrum system when up to Io per cent of 
the primary radiation will be lost with grid 
cut-off in the lateral fields. Since only the 
central portion of the field was examined in 
this exercise, no appreciable grid cut-off was 
noted (Fig. 24). Lateral-focus-grid decen- 
tering is more significant and can lead to 
100 per cent loss of primary radiation at a 
4 inch lateral position with a 12:1 grid in 
the adjustable-fulcrum system and a 100 
per cent loss at a 5 inch lateral position in a 
fixed-fulcrum system (Table xr). 


SUMMARY 


A microdensitometric study of image 
quality appears to lend itself satisfactorily 
to the examination of tomographic images. 
Multiple films of a standard phantom, con- 


TaAnLE XI 


LOSS OF PRIMARY RADIATION WITH LATERAL DEVIATION 


2 3 4 5 
Fixed-fulcrum (56 inches) 21.4 42.9 64.3 85.7 IOO 
Adjustable-fulcrum (475 inches—12: 1 grid) 26.4 | 50.8 | 76.2 | 100 
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Far Focus 





Focus (20cm) 


Near Focus 


Fic. 24. Further deterioration of the image, par 
ticularly of image objects in the lateral field, can 
be expected from inherent far-focus-grid de- 
centering in an adjustable-fulerum system when 
up to 10 per cent of the primary radiation may be 
lost with grid cut-off in the lateral fields. Since only 
the central portion of the field is examined in this 
exercise, no appreciable grid cut-off is noted. 


sisting of a strand of 0.254 mm. polished 
tungsten wire, were exposed throughout the 
variable geometries of an adjustable-ful. 
crum tomographic system and a fixed. 
fulcrum tomographic system. The following 
general conclusions may be drawn: 

1. There is a minimal change in image 
quality between single emulsion and double 
emulsion film. These change are below the 
limits of visibility in the roentgenogram. 

2. The addition of intensifying screens 
produces a significant deterioration of the 
image throughout both systems. The de- 
terioration is greater in the adjustable. 
fulcrum system and becomes more pro- 
nounced as the layer height is elevated 
above the tabletop and the angle of section 
is increased. Image deterioration at levels 
above 10 cm. and with angles greater than 
40° are very substantial, leading to signifi- 
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cant loss of contrast and increase in image 
width by magnification and distortion. 

There is little change in contrast levels 
throughout the fixed-fulcrum system and, 
again, there is only minimal magnification 
and distortion. 

It is important, therefore, that careful 
attention be given to the selection of opti- 
mal screens in any tomographic system. 
Image quality will decrease dispropor- 
tionately throughout the tomographic sys- 
tem when poor screen performance is em- 
ployed. 

3. Image quality is inversely propor- 
tional to the size of the focal spot used. It 
was not possible to draw any specific con- 
clusions between the image quality result- 
ing from the use of an 0.3 mm. tube as 
compared with an 0.6 mm. tube. There 
was, however, very significant difference 
between the small focal spots and the large 
I.2 mm. focal spots in both systems. The 
effect of the large focal spot is, again, dis- 
proportionately greater in the adjustable- 
fulcrum system. It 1s, therefore, important 
to use the smallest practical focal spot in 
any tomographic system. 

4. No significant effect was noted in 
image quality as the result of milliamperage 
change or whether the tube was cold or at 
a high temperature level. A very definite 
effect of image quality was noted when the 
screen temperature was changed from 
17° E. to 95? F. There was significant de- 
generation of the image at a screen tem- 
perature of 95? F. This finding should be 
investigated more completely with vari- 
able screens and beam qualities. It is con- 
ceivable that the routine use of low tem- 
perature screens would improve the screen 
performance and ultimately reduce patient 
exposure. 

5. There is inherent far-focus-grid de- 
centering in an adjustable-fulcrum tomo- 
graphic system. The effect of this type of 
grid decentering is not significant in the 
central axis of the tomographic system, but 
it does become reasonably significant near 
the periphery of a large image field. The 
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addition of any lateral-grid decentering 
compounds this effect. Proper grid selection 
is important in any tomographic system 
and perhaps a 10:1 ratio grid would be 
more satisfactory in a tomographic system 
than a 12:1 ratio grid. The grid in a fixed- 
fulcrum system is not liable to far-focus- 
grid decentering and a lateral-focus de- 
centering becomes less significant in the 
fixed-fulcrum system. 

6. DuPont Hi. Plus screens gave the best 
image quality of this phantom from 8 
screens examined and showed better reten- 
tion of image quality than the other high 
speed screens. These films were exposed at 
low kilovoltage levels and this conclusion 
may not be valid at higher energy levels. 

7. Image quality changes noted within 
the static system are reflected directly in 
the same proportion in the tomograms. A 
general deterioration of the image, both in 
contrast and detail, is noted throughout the 
adjustable-fulcrum system as the result of 
increased magnification and distortion and 
it becomes disproportionately greater for 
objects displaced from the central axis of 
the system. Both contrast and image qual- 
ity are more uniformly maintained through- 
out a fixed-fulcrum system. 

8. Manufacturers are urged to give con- 
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sideration to these findings in the develop- 
ment of future tomographic devices. 


J. T. Littleton, M.D. 
Guthrie Clinic and Robert Packer Hospital 
Sayre, Pennsylvania 18840 


The authors wish to gratefully acknowl- 
edge the generous cooperation of the of- 
ficials and scientists, especially Drs. Holland 
and Williams, of the Eugene Sullivan Lab- 
oratory, Corning Glass Works, Corning, 
New York, for placing a suitable micro- 
densitometer* at our disposal. This study 
would not have been possible without their 
assistance. 
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THE INTER-AMERICAN COLLEGE OF RADIOLOGY 


d b Inter-American College of Radiol- 
ogy becomes 30 years of age in 1973. 
The objective of the College has been to as- 
sociate the radiologists of the Western 
Hemisphere in a professional organization, 
with representatives in all countries of the 
New World, in order to: 


I. promote progress in the practice of 
radiology 

2. protect the rights and privileges of 
radiologists in their respective countries 

3. facilitate scientific Interchange among 
its members through national and inter- 
american conferences 

4. institute programs of training for 
young radiologists 

5. support research in this medical spe- 
cialty 

6. publish a regular periodical as a me- 
dium for scientific contributions. 


The Inter-American College has held 10 
congresses; the last one took place in San 
Juan, Puerto Rico, in May, 1971; the 
Eleventh Inter-American Congress of Ra- 
diology will take place in Bogotá, Colom- 
bia, in 1975. The College has published a 
quarterly, Revista Interamericana de Radio- 
logía which has been distributed to its mem- 
bers for many years. At present the College 
is dedicating its efforts to the development 
of national seminars with Inter-American 
participation; the College has just an- 
nounced also the creation of three annual 


prizes (see Feb. 1973, p. 465) to stimulate 
research and original publications in radio- 
diagnosis, radiotherapy, and nuclear radiol- 
ogy. The College was not founded as a 
federation of national societies; we are now 
seeking support of national radiological 
societies towards a greater continental un- 
ity in the profession. Anticipating the Con- 
gress of 1975, efforts are being made to se- 
cure facilities to College members (leaves 
of absence, currency exchange, etc.) to 
make it possible for radiologists to attend. 

We urge radiologists in all countries of 
the Americas to consider the efforts of the 
College as a genuine manifestation of hem- 
ispheric solidarity and fraternity. The Col- 
lege 1s in need of your moral support. But 
all of us are in need of better understanding 
that will bring us greater harmony. Com- 
mon efforts have brought a remarkable de- 
gree of progress in the past; continued pro- 
gress and productivity are possible. 

We wish to issue a fraternal appeal to all 
radiologists in the Americas to join us to 
achieve these aims. If he is not already 
known to you, we will be glad to send you 
the name and address of your national 
Councillor, through whom your application 
for membership can be initiated. 

MicvuzrL Dao, M.D., President 
Inter-American College of Radiology 
Apartado Postal 14213: 


Candelaria 
Caracas, Venezuela 
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SI UNITS IN RADIOLOGY AND 
RADIATION MEASUREMENT 


A a considerable time of prepara- 
tory work, the International Commis- 
sion on Radiation Units and Measurements 
(ICRU) in 1953 to 1962 presented its defi- 
nitions of the quantities absorbed dose, ex- 
posure and activity and the corresponding 
special units 1 rad, 1 róntgen (1 R) and 1 
curie (x Ci). They are now generally ac- 
cepted in the whole field of radiology and 
radiation protection for routine use, al- 
though certain misuse of some of these 
quantities is still noticed. 

Simultaneously with the work of the 
ICRU, international efforts were going on 
in order to establish a practical system of 
units of measurement suitable for adoption 
by all signatories to the Metre Convention. 
In 1960 the 11th General Conference of 
Weights and Measures (CGPM) adopted 
the International System of Units, with the 
international abbreviation SI, for this prac- 
tical system. Today SI is officially intro- 
duced in a large number of countries, in- 
cluding the USSR and the member coun- 
tries of the European Economic Commu- 
nity (EEC). A remarkable exception is the 
USA. 

It is clear that the general implementa- 
tion of SI means new difficulties in the 
future use of the special radiological units. 
When they were introduced in the 1970s, a 
fully developed SI system was not avail- 
able. Nevertheless, the units curie, róntgen 
and rad can all be exactly expressed in SI 
units in the following way: 

I curie 1 C12 3.7 X 10!5s7 (exactly) 

I rontgen=1 R 

= 2.58 X 107 1C - kg! (exactly) 
I rad — (1 rd) 
=0,01 J-kg— (exactly) 


It follows from the strict SI rules that the 


numerical factors involved prevent the. 
adoption of these units as SI derived units. ` 


However, in view of existing practice, the 


International Committee of Weights and 
Measures (CIPM, 1969) considered it was 
preferable to keep the units curie, róntgen 
and rad for the time being, to be used with 
the SI. But steps towards the eventual 
abandonment of the special radiological 
units have already been taken by the EEC 
countries. And the important benefits to 
be gained by worldwide use of a common 
International and coherent system of quan- 
tities and units now calls upon a careful 
consideration of the “‘be or not to be" of the 
special radiological units. 

Radiological SI units and their equiva- 
lents expressed in the present special units 
are given in Table 1. This table shows that 
the SI units imply substantial changes in 
the numerical values of the actual quan- 
tities. In the case of an absorbed dose of 
6,400 rad toa patient, a change to the cor- 
responding SI quantity value 64 J/kg 
should be relatively easy to perform. The 
difficulties may be more pronounced if the 
absorbed dose rate has to be expressed in 
watts per kilogram, W/kg, replacing rad/ 
min, because the time unit is not explicitly 
given in the unit W/kg, which also masks 
the fact that the time unit is the second and 
not the minute. From a medical safety 
point of view it is also desirable that the 
absorbed dose and absorbed dose rate be 
expressed in units containing the same de- 
rived SI unit. The units J/kg and J/(kg-s) 
should then be the better choice; even 
J/(kg-min) for absorbed dose rate could be 
considered, as minute is retained for general 
use with the SI units. 

The quantity exposure wil be given a 
rather large SI unit, 1 C/kg, and an incon- 
venient conversion factor, I C/kg 3,876 
R. The main field for the use of the quan. 
tity exposure will be medical roentgen diag- 
nosis. For instance, the exposure rate 20 
R/s corresponds to o.cog2 C/(kg-s) or 
5.2 mC/(kg-s) or 5.2 mA/kg;a 10 mR film 
exposure equals 2.6 uC/kg. This change to 
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RADIOLOGICAL SI UNITS 





Derived SI Unit 


I per second 

i Joule per kilogram 

I watt per kilogram 

1 coulomb per kilogram 
1 ampere per kilogram 


Activity 

Absorbed dose 
Absorbed dose rate 
Exposure 
Exposure rate 





an SI unit may involve some difficulties for 
persons with insufficient experience in 
handling the results of physical measure- 
ment. 

The replacement of the activity unit 1 
curie with the SI unit 1 per second, s-!, 
seems to imply certain particular problems. 
The SI unit is inconveniently small (Table 
1) and the formation of the necessary mul. 
tiple units will not be possible in the usual 
straightforward way. For instance, the 
activity 108 s~ ( &« 27 wCi) can not be writ- 
ten Ms^!, as, according to the strict SI rules, 
this means (Ms)-* or 1/Ms, which is equal 
to 10^* s~, The recommended symbol for 
10° s~} is then 1 us^!, one per microsecond; 
for 10° s («27 mCi) it is 1 ns“, one per 
nanosecond, etc. And the rate of change of 
a radioactive substance necessitates the 
use of notations such as 10 per microsecond 
per second, 10 us-!/s. Both examples may 
create confusion and increased risk of mis. 
takes in radiation protection operations and 
in clinical practice. 

The safety of the patient in medicine and 
hospital care has to be carefully considered 
before the responsible national authorities 
prescribe a change in the present system of 
units. A replacement of the special radio- 
logical units with SI units implies several 
difficulties, as shown by the examples above. 
some of these problems may well be solved 
by introducing new names for the derived 
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Symbol Present Equivalent 
s = 2.703X 1079 Cy 
J-kg™ 100 rad 
W.kg^1-]-.kg7i.s7i 100 rad.s^! 
Akg =C- kg. g7 = 3,876 Reg 


SI units discussed in this context. However, 
such new names are not desirable according 
to the principlesof the CGPM; nevertheless, 
this body recently accepted special names 
for the unit of pressure (1 pascal) and of 
electric conductance (1 siemens). Other 
measures may also be suggested in order to 
overcome the difficulties. 

The International Commission on Radia- 
tion Units and Measurements (ICRU) has 
as its principal objective the development 
of internationally acceptable recommenda- 
tions regarding quantities, units and mea- 
surement of ionizing radiation and radio. 
activity. The ICRU therefore invites and 
welcomes constructive comments and sug- 
gestions regarding the possible replacement 
of the special radiological units 1 rad, 1 
rontgen and 1 curie with derived SI units. 
These comments may be transmitted to 
the Chairman, Dr. H. O. Wyckoff,* the 
Vice Chairman Professor A. Allisy,t or the 
present writer. 

Proressor Kunr LIDÉN 
Scientific Secretary of ICRU 


Radiation Physics Department 
University Hospital 

5-221 85 Lund 

Sweden 


* Dr. H. O. Wyckeff, Chairman, ICRU, 7910 Woodmont Aye- 
nue, Suite 1016, Washington, D. C., 20014 USA, 

f Professor A. Allisy, Bureau International des Poids et Me. 
sures, Pavillon de Breteuil, F 92—Sévres, France. 
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was certified by the American Board of 
Radiology that same year. 

He served on the staff at the St. Francis 
Hospital, LaCrosse, Wisconsin, from 1940 
to 1945, and also served on the staff at St. 
Mary’s Hospital, Sparta, Wisconsin, from 
1943 to 1945. 

From 1945 to 1955 he served on the staff 
of the Scott and White Clinic, Temple, 
Texas. During this same period he was on 
the staff of the Santa Fe Hospital, Temple, 
Texas. During this period he was an Associ- 
ate Professor of Radiology of the Univer- 
sity of Texas Post-Graduate School of 
Medicine. 

In 1949 he received a Gold Medal from 
the American Medical Association for his 
exhibit on the study of colon carcinoma. 

From 1955 until 1973 he served on the 
staffs of the Pekin Memorial Hospital, 
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Pekin, Illinois, and the Proctor Community 
Hospital, Peoria, Illinois. 

Dr. Seedorf became a member of the 
American Roentgen Ray Society in 1947 
and a Fellow in the American College of 
Radiology in 1950. 

He is survived by his wife, a son, Rich- 
ard, three daughters, Ellen, Sally, and 
Donna, and seven grandchildren. 

Dr. Seedorf will be long remembered by 
his colleagues and patients for his bound- 
less energy, and his love of life, his family, 
and his church. His pleasant personality 
and kindness were unexcelled. He will be 
sorely missed by his colleagues, patients, 
family, and friends. 

Rosert L. Tucken, M.D. 


Hansen-Seedorf Radiological Group, 
Peoria, Illinois 
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CURRENT TECHNIQUES IN 
RADIATION THERAPY 
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External Beam: Part H 

The Department of Therapeutic Radiol. 
ogy and the Office of Postgraduate Medical 
Education of the University of Minnesota 
announces the above course, to be held at 
the Mayo Memorial Auditorium, May 16- 
19, 1975. 

'This course is designed primarily for gen- 
eral radiologists, therapeutic radiologists, 
and residents. It will present practical con- 
cepts in radiation treatment utilizing exter- 
nal beam to include techniques in cervix, 
vagina, endometrium, ovary, and other 
gynecologic cancers, bladder, prostate, tes- 
ticle, colo-rectal cancers, non-Hodgkin's 
lymphomas, and bronchogenic cancer. Also 
included will be a clinically oriented anal- 
vsis of the various external beam super- 
voltage units, their practical applications 
and relations to basic treatment patterns. 
There will also be demonstrations of 
brachvtherapy, applications and a discus- 
sion of the practical applications of the 
computer, and combined chemotherapy 
and radiation therapy in the treatment of 
solid tumors 1n adults. 

The Director is Dr. Seymour H. Levitt, 
Professor and Head, Department of Thera- 
peutic Radiology, University of Minnesota 
Medical School. 

The distinguished Guest Faculty in- 
cludes: Malcolm A. Bagshaw, Stanford; 
Luther W. Brady, Philadelphia; Luis Del- 
clos, Houston; Gilbert H. Fletcher, Hous- 
ton; Morton M. Kligerman, Albuquerque; 
Fearghus O'Foghludha, Durham; Vera M. 
Peters, Toronto; William E. Powers, 5t. 
Louis; Vincent Sampiere, Houston; Norah 
duV. Tapley, Houston; Taylor Wharton, 
Houston; and Morris J. Wizenberg, Balti- 
more. The remainder of the faculty will in- 
clude members of the teaching staff of the 
University of Minnesota Medical School 
and the Mayo Graduate School of Medi- 
cine, 
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FIFTEENTH ANNUAL REFRESHER COURSE 
IN DIAGNOSTIC ROENTGENOLOGY 
University of Cincinnati Medical Center 

The “Fifteenth Annual Refresher Course 
in Diagnostic Roentgenology” will be held 
by the Radiology Department of the Uni. 
versity of Cincinnati College of Medicine, 
under the direction of Dr. Benjamin Felson, 
May 29-]une 2, 1973. 

The course will include, in addition to 
lectures and demonstrations, teaching 
methods emploving audience participation. 

Saturday, June 2, will be devoted en- 
tirely to radiation physics. 

Because of limited seating capacity, ap- 
plicants will be accepted in order of receipt 
of inquiries, 
A information concerning the 
course, which is open to radiologists and 
radiology residents, may be obtained by 
writing to Dr. Harold B. Spitz, Depart- 
ment of Radiology, Cincinnat: General 
Hospital, Cincinnati, Ohio 45229. 


A POSTGRADUATE COURSE IN 
RADIATION BIOPHYSICS 
Columbia University College of 

Physicians and Surgeons 

This course is planned for Physicists, 
Medical Physicists, Radiotherapists and 
Radiation Biologists under the direction of 
Eric J. Hall, Ph.D., and will be held June 
26-29, 1973. 

The course is designed to impart knowl- 
edge in the areas of dosimetry, microdo- 
simetry, radiobiology and radiobiologic 
theory. Topics of special emphasis will be 
radiation therapy with high LET radiation, 
and experimental radiobiology with special 
emphasis on RBE and OER. 

A knowledge of the basic physics and 
biology relevant to radiotherapy will be re- 
quired, but students having little profi- 
ciency in one of these areas will have an op- 
portunity to attend one of two parallel in- 
troductory sessions on these subjects which 
will be given on the first day. 
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The visiting Faculty consists of Dr. J. 
Brennan, University of Pennsylvania and 
Dr. H. D. Suit, Harvard University. 

The College Faculty includes: Dr. V. P. 
Bond; Dr. W. Gross; Dr. E. J. Hall; Dr. 
Á. M. Kellerer; and Dr. H. H. Rossi. 

For further information, please write to 
Dr. Melvin D. Yahr, College of Physicians 
and Surgeons, Columbia University, 630 
W. 168th Street, New York, N. Y. 10032. 


SYMPOSIUM ON POLYTOMOGRAPHY 
OF THE TEMPORAL BONE 

The 7th two day "Symposium on Poly- 
tomography of the Temporal Bone" will 
be given under the auspices of The Wright 
Institute of Otology at Community Hos. 
pital, Indianapolis, Indiana, on June 2 and 
3» 1973- 

The subjects covered are: Basic Anat- 
omy of the Temporal Bone; and Technique 
of Polytomography of the Temporal Bone, 
with demonstrations of normal tomograms. 
Pathologic conditions revealed by poly- 
tomography, such as cholesteatoma, ossicu- 
lar chain problems, otosclerosis, fractures, 
foreign bodies, tumors, and congenital 
anomalies will be shown on original tomo- 
grams and the clinical applications dis- 
cussed. 

The number of registrants is limited to 18. 

Inquiries should be directed to: The 
Wright Institute of Otology, Inc., Com- 
munity Hospital of Indianapolis, Inc., 1500 
North Ritter Avenue, Indianapolis, Indi- 
ana 46219. 

PHYSICAL ASPECTS OF 
NUCLEAR MEDICINE 

A special summer program will be given 
at M.LT., July 23-27, 1973. 

This Special Summer Program will deal 
with the state of the art in physical prob- 
lems related to nuclear medicine. Special 
emphasis will be placed on instrumentation, 
radiopharmaceuticals, dosimetry and data 
processing as well as specific organ studies 
and therapy. 

The material should be of value to both 
physicians and physical scientists working 
in this area. 
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The Program is jointly sponsored by the 
Harvard Medical School and M.LT. 
through the. Harvard-M.I.T. Program in 
Health Sciences and Technology. Some 
tuition grants will be available. 

For further information, please write to: 
Director of the Summer Session, Room 
E19-356, Massachusetts Institute of Tech- 
nology, Cambridge, Massachusetts 02139. 


RECENT ADVANCES IN 
NUCLEAR MEDICINE 

A course on “Recent Advances in Nuc- 
lear Medicine" will be held August 20-24, 
1973 at Colby College in Waterville, Maine. 

For the fifth consecutive year, the course 
will be given by the Division of Nuclear 
Medicine of the Johns Hopkins Medical 
Institutions under the direction of Dr. 
Henry N. Wagner, Jr. 

This year, advances in the broad field of 
Nuclear Medicine, as well as in-depth dis- 
cussions of basic principles will be pre- 
sented. In particular, im vitro procedures, 
clinical imaging procedures, and newer as- 
pects of instrumentation will be empha- 
sized. 

For further information, please contact 
Dr. Robert Kany, Director of Special Pro- 
grams, Colby College, Waterville, Maine 
O4901. 

FIFTH INTERNATIONAL CONGRESS 
OF RADIATION RESEARCH 

In the November 1972 issue of this 
JouRNAL (p. 690), a preliminary announce- 
ment was made of the fifth quadrennial 
meeting of the International Association of 
Radiation Research (IARR), which is to be 
held in Seattle, Washington, U.S.A., July 
14—20, 1974. 

President V. P. Bond takes distinct 
pleasure, on behalf of the International As- 
sociation for Radiation Research, the Ra- 
diation Research Society of America, and 
the Officers and members of the Organizing 
Committee of the present Congress, to ex- 
tend a special invitation to colleagues from 
all parts of the world to attend the Fifth 
International Congress of Radiation Re- 
search. 
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President Bond informs us that the First 
International Congress of Radiation Re- 
search was held in Burlington, Vermont in 
1958, followed by Congresses in England, 
Italy, and France, in 1962, 1966, and 1970, 
respectively. All of these international 
meetings provided excellent milieu for the 
exchange of new ideas in radiation research. 
The present Congress has every promise of 
continuing this tradition of scientific excel- 
lence. 

In addition, the incomparable beauty of 
the setting in Seattle should make this a 
memorable experience for all. The scien- 
tific sessions and other activities of the 
Congress will be held in the Seattle Center, 
a large park-like area in the heart of Seattle. 
The Center has excellent meeting facilities 
and a variety of restaurant facilities; it 1s 
readily accessible to downtown Seattle via 
a go second monorail ride. 


The Plenary Sessions have as subjects: 
The future of power sources—implica- 
tions for man and his environment. 
Physical, radiobiological, and radiother- 
apeutic aspects of heavy ions and neu- 
trons. 

Re-evaluation of present limits for radia- 
tion exposure in view of the effects of en- 
vironmental agents other than radiation. 


The symposia topics include: repair of 
genetic damage; radiocarcinogenesis; dose 
rate effects in mammalian cells; radiation 
mutagenesis; biochemical aspects of repair; 
nature of radiation target in repair profi- 
cient. cells; radiotherapy (cellular repair, 
repopulation, redistribution in the cell 
cycle, reoxygenation, time dose relation. 
ships, low dose rate irradiation, etc.); bio- 
logical action of heavy ions; theoretical 
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models; solvent dependence of spectra; 
dynamics of solvation; kinetics of geminate 
pair decay; initial electron yields; electrons 
in hydrocarbons and non-polar liquids; 
electrons in aqueous systems; excited states 
in radiation chemistry; internal emitters; 
late effects of radiation--life shortening; 
radiation ecology; radiation biology of 
slowly renewing tissues; agricultural radia- 
tion biology; radiostimulation; species vari- 
ation in radiosensitivity; normal tissue 
injury; cell transformation; radiation re- 
lated environmental topics; application of 
radiation methods for the studv of electron 
transfer reactions; radiation methods in the 
study of the structure of liquids; applica- 
tion of pulse radiolysis and other fast re- 
sponse techniques to molecular radiation 
biology; cellular radiation sensitization. 

In the past, the IARR has accepted as 
official languages of the Congress, English 
and the language of the host country. 
Since this Congress will be held in the 
United States, the IARR decided at Evian 
in 1970 that the official language will be 
English only. 

The deadline for hotel reservations, reg- 
istration, and abstracts is likely to be Feb- 
ruary 1, 1974, but earlier registration will 
be helpful to the Congress organizers. Ear- 
lier hotel reservations are more likely to 
ensure the type of accommodations desired, 

The second brochure, together with reg- 
istration forms, hotel reservation forms, 
etc., will be mailed by the Secretary-Gen- 
eral about September, 1973. To ensure re- 
ceipt of this brochure, please contact W. K. 
Sinclair, Secretary-General, sth Interna- 
tional Congress of Radiation. Research, 
Argonne National Laboratory, Argonne, 
Ilinots 60439. 
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TECHNIQUE OF LyMpHOGRAPHY AND PRINCIPLES of Medicine, Bronx, N. Y. Cloth. Pp. 208, with 


oF INTERPRETATION. By Hans Kuisk, M.D., 
D.Sc., Assistant Professor of Radiology, Col- 
lege of Medical Sciences, University of Min- 
nesota; Chief, Radiation Therapy, Radiology 
Service, Veterans Administration Hospital, 
Minneapolis, Minn.; Formerly, Chief Assis- 
tant, Institute of Microbiology, University 
of Tartu, Estonia, Cloth. Pp. 320, with many 
illustrations. Price, $22.50. Warren H. Green, 
Inc., 1o South Brentwood Boulevard, St. 
Louis, Mo. 63105, 1971. 

The need for a concise, complete and easily 
understandable work on lymphography has 
been admirably satished by Dr. Kuisk's 
book. In a relatively few pages he has man- 


many figures. Price, $11.75. Grune & Stratton, 
Inc., 111 Fifth Avenue, New York, N. Y. 10003, 


r 
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THE INTERRELATIONSHIP OF THE IMMUNE RESPONSE 


AND Cancer. Proceedings of the Seventh Annua! 
San Francisco Cancer Symposium. Frontiers of 
Radiation Therapy and Oncology. Volume 7. 
Editor, Jerome M. Vaeth, San Francisco, Calif. 
Cloth. Pp. 222, with 48 figures. Price, $19.50. Uni- 
versity Park Press, Chamber of Commerce Build. 
ing, Baltimore, Md. 21202, 1972. 


Tumors or THE CENTRAL Nervous System. By 


Lucien J. Rubinstein, M.D., Professor of Pathol. 
ogy (Neuropathology), Stanford University Schoo! 
of Medicine, Stanford, Calif. Atlas of Tumor Pa- 
thology. Second Series, Fascicle 6. Published by 


; j the Armed Forces Institute of Pathology, Wash- 
aged to cover the history of the procedure, its ington, D. C., under the auspices of Universities 


techniques and complications, and its var- 
ious applications in a host of disease entities 
where useful information may be obtained by 
this means. 

The novice may find the sections on inter- 
pretation very limited and disappointing in 
the lack of detinitive differential information. 
This may reflect the relatively limited ex. 
perience with lymphography in some of these 
diseases and perhaps also the limitations of 
the procedure itself. 

This book is amply illustrated with good 
correlation between the text and the illustra- 


Associated for Research and Education in Pathol- 
ogy, Inc, Bethesda, Md. Paper. Pp. 400, with 
many figures. For sale by the American Registry 
of Pathology, Armed Forces Institute of Pathol. 
ogy, Washington, D. C. 20305, 1972. 


RaproLtocic EXAMINATION OF THE UÜniNanv Tracer. 


By Howard M. Pollack, M.D., Associate Professor 
of Radiology, Temple University School of Medi- 
cine, and Director, Department of Radiology, 
Episcopal Hospital, Philadelphia, Pa. Reprinted 
from Karafin and Kendall's Urology, Volume [ in 
Practice of Surgery. Cloth. Pp. 164, with 145 ilhus- 
trations. Price, $8.s0. Harper & Row, Publishers, 
Inc., 2350 Virginia Avenue, Hagerstown, Md. 


tions. The illustrations are of fairly good 21740, 1972. | 
quality and demonstrate the author's points THe EssgNTIALs or ROENTGEN Interpretation. 


to good advantage. The bibliography is ade- 
quate. 

I believe that this work should be part of 
the library of any physician interested in the 
performance and interpretation of lympho- 
grams. 

THeopore E. Keats, M.D. 


BOOKS RECEIVED 


RADIONUCLIDE STUDIES OF THE GASTROINTESTINAL 


System, Edited by Leonard M. Freeman, M.D., 
Associate Professor of Radiology, Albert Einstein 
College of Medicine, Bronx, N. Y.; and M. Donald 
Blaufox, M.D., Ph.D., Associate Professor of 
Medicine and Radiology, Albert Einstein College 


ELS 


Third edition. By Lester W. Paul, M.D., Professor 
of Radiology, the University of Wisconsin Medica! 
School; and John H. Juhl, M.D., Professor of 
Radiology and Chairman of the Department of 
Radiology, the University of Wisconsin Medical 
School. Cloth. Pp. 1,144, with 1,323 illustrations. 
Price, $35.00. Harper & Row, Publishers, Inc., 
2350 Virginia Avenue, Hagerstown, Md. 21740, 
1972. 


Manual LirriNG AND RELATED FIELDS: AN ANNO. 


TATED BiBtlocRaPHY. By John R. Brown, B.Sc., 
Ph.D. (Lond), D.Sc. (Lond), M.D. (Lond.), 
B.S., F.R.C.P.(C). Paper. Pp. 583, with some 
graphs. Labour Safety Council of Ontario, Ontario 
Ministry of Labour. Labour Safety Council. of 
Ontario, 400 University Avenue, Toronto, On- 
tario, Canada, 1972. 
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SOCIETY PROCEEDINGS 








MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


American Roentcen Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Queen Elizabeth 
Hotel, Montreal, P. Q., Canada, September 25-28, 1973. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos. 
pital and Tumor Institute, Houston, Texas 77025. An- 
nual Meeting: Broadmoor Hotel, Colorado Springs, 
Colorado, April 22-26, 1973. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roch- 
ester, Minn, ssgor. Annual Meeting: Palmer House, 
Chicago, HL, November 25-30, 1973. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: San Fran- 
cisco, Calif., April 2-7, 1973. 

Section on RADIOLOGY, AMERICAN MEDICAL ÁssOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: New York, N. Y., June 24-28, 1973. 

AMERICAN Boarp or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler East, Rochester, Minn. 55901. 

Oral examinations will be held in the following cities 
during the next 2 years: Chicago, Ill, Tune 4-8, 1973, 
Marriott Motor Hotel; Dallas, Tex., Dec. 3-7, 1973, 
Statler Hilton Hotel; New York, N. Y., June 10-14, 1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9-13, 1974, International Hotel. 

Written examinations are scheduled in 15 large centers 
on June 16, 1973. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 is September 30, 1973. 

American Boarn or Nucrear Menicine, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
ot Nuclear Medicine. 

Chairman, Dr. Merrill A. Bender, Suite 2402, 211 E. 
43rd St., New York, N. Y. 10017. 

Examination for certification in the Specialty of Nu. 
clear Medicine will be given April 7, 1973. The deadline 
for filing application forms was January 1, 1973. 

AMERICAN ÁssociATION oF Puysicisrs iN MEDICINE 
Secretary, D. John Wright, Ph.D., Department of Ra- 
diology, Temple Univ. Health Sciences Center, Phila. 
delphia, Pa. 19140. Annual Meeting in San Diego, Calif., 
July 29-Aug. 3, 1973. 

AMERICAN SOCIETY or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Herman D. Suit, Radiation Medicine, 
Massachusetts General Hospital, Boston, Mass. o2114. 
Annual Meeting. 

AMERICAN IusriTUTE OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
got Twenty-third St., N. W., Washington, D. C. 20037. 
Annual Meeting, Boston, Mass., April 26-28, 1973. 

THIRTEENTH ÍNTERNATIONAL ConGress OF RADIOLOGY 
President-Elect, Dr. Juan Gómez López. Secretary Gen- 
eral, Dr. José Bonmati, Lagasca, 27 Madrid 1, España. 
Meeting: Madrid, Spain, Oct. 15-20, 1973. 

InrERNATIONAL SocrkrY or RADIOLOGY 
Hon. Secretary- Treasurer, Prof. Eric Samuel, Radiologist- 


in-Charge, The Royal Infirmary, Edinburgh EH; 
9 Y-W, Scotland. 

ELEVENTH INTER-AMERICAN Concress or RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colorado 80907. Meeting: Bogota, 
Colombia in 1975. 

INTER-AMERICAN COLLEGE OF RADIOLOGY 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 

Secretary General, Dr. Rubén Merenfeld, Instituto 
Diagnóstico, Apartado Postal 14213, Candelaria, Cara- 
cas, Venezuela, S.A. Meeting: Bogotá, Colombia in 1975. 

Turp CONGRESS oF THE EUROPEAN ASSOCIATION OF 
RADIOLOGY 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND ASIAN AND OcEANIAN CoNGnzss oF RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. 

Meeting in 1975. 

ALABAMA CHAPTER OF ACR 
Secretary-Treasurer, Dr. Lowry R. Young, Jra 905 
Madison St., Huntsville, Ala. 35801. Meets time and 
place of Alabama State Medical Association. 

ALAsKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary-Treasurer, Dr. Marc. S. Lapayowker, Depart- 
ment of Radiology, Temple Univ. Hosp.. 1401 N. St, 
Philadelphia, Pa. 19140. Meets at New York.Hilton 
Hotel, June 23 and 24, 1973. 

Arizona RapioLocicaL Socigrv, CHAPTER or ACR 
Secretary, Dr. Wesley S. Fee, 2421 E. 6th St., Tucson, 
Ariz. 85719. Two regular meetings a year. Annual meet. 
ing at time and place of State Medical Association and 
interim meeting six months later. 

Arx-La-Tex RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La, 71101. 

ARKANSAS CHAPTER OF ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with 
and at the place of the State Medical Association. 

Association oF Universiry RADIOLOGISTS 
Secretary-Treasurer, Dr. Melvyn H. Schreiber, 2909 
Dominique Dr., Galveston, Tex. Annual Mceting, Van- 
couver, B. C., Canada, May 9-12, 1973. 

ATLANTA RADIGLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Ernst Ruder, Dept. of Radiol., 
Crawford Long Memorial Hosp., Atlanta, Ga. 30308. 
Meets on four Thursday evenings during the academic 
year at a time announced in early September of each 
year, at the Academy of Medicine, Atlanta, Ga., at 
8:00 P.M. 

BaVARIAN-AMERICAN RapioLocic SocikeTY 
Secretary, Lucien F. Burke, Maj. MC, Radiol. Service, 
US Army Gen. Hosp.. Frankfurt, APO, New York 
097:7. Next Meeting: Torrejon, Spain. (near Madrid, 
USAF Hospital, APO New York 09283), Apr. 11-16, 
1973. 

BLocKLEY RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

BLuecrass RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 

Society meets once each month during the school year. 
Bronx RaAprozocicAL Society, New Yonx Strate, CHAP- 

TER ACR 

Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosedale 

Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

BnookLvN RaprorocicaL Society 
Gecretary- Treasurer, Dr. Sarah Lieberson, 1298 St. Marks 
Ave., Brooklyn, N. Y. 11215. Meets first Thursday of 
each month, October through June. 

BurraALo RADIOLOGICAL SOCIETY 
Secretary, Dr. Ru-Kan Lin, 191 North St., Buffalo, N. Y. 
14201. Meets second Monday evening each month, Oc- 
tober to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL Society, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr. John L. Gwinn, 4650 Sunset 
Blvd., Los Angeles, Calif. 90027. 

CaTAWBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R, White, P.O. Box 10, Ruther- 
ford College, N. C. 28671. Meets every Thursday, Dept. 
of Radiology, Valdese General Hosp., Valdese, N. C., at 
12:30 P.M. 

CenTRAL New York RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. John Sanborn, Radiology De- 
partment, Crouse-Irving Memorial Hosp., Irving Ave., 
Syracuse, N. Y. 13210. Meets first Monday each month 
October through May. 

CENTRAL OH10 RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr, Terry Meyer, 175 S. Merkle Rd., 
Columbus, Ohio 43209. Meets second Thursday in Oc- 
tober, November, January, and March 15, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

CuicAco RADIOLOGICAL SOCIETY, DIVISION OF THE ÎLLINOIS 
RADIOLOGICAL Society, CHAPTER or ACR 
Secretary- Treasurer, Dr. Raymond L. Del Fava, 355 
Ridge Ave., Evanston, Ill. 60202. Meets third Thursday 
of each month, October to April, except December, at the 
Bismarck Hotel, Chicago, Ill. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Alvin Segel, 3395 Scranton Rd., 
Cleveland, Ohio 44109. Meetings at 7:00 p.m. on fourth 
Monday of October, November, January, February, 
March and April. 

Cotorapo Raproroaicar Socigry, CHAPTER or ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
month at Denver Athletic Club from September through 

ay. 

ConxNEcrICUT VALLEY RapioLocic Society 
Secretary, Dr. Gerald N. LaPierre, 759 Chestnut St., 
Springfield, Mass. 01107. Meets in April and October. 

DaLLas-Fonr WorrtH RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lee Radford, 6011 Harry Hines, 
Suite 900, Dallas, Tex. 75235. Meets the 3rd Monday of 
ey month at 6:30 P.M., at the Cibola Inn, Arlington, 

ex. 

DELAWARE CHAPTER or ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 

over, Del. 19901. 

East Bav RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Peter E. Kane, Children's Hosp. 
Med. Ctr., Oakland, Calif. 94609. Meets first Thursday 
each month, Oct. through May, at University Club, 
Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FronipA RaprorocicAL Socrety, CHAPTER or ACR 
Secretary, Dr. Ralph C. Aye, Tampa General Hospital, 
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Tampa, Fla. 33606. Meets twice annually, in the spring 
with the annual State Society Meeting and in the fall. 

FLorpa West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. C. Hewitt, 1 Davis Blvd., 
Tampa, Fla. 33606. Meets in January, March, May, 
July, September and November. 

Georcia RapioLocicaL Society, Cuarrer or ACR 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Ga. 30322. Meets in spring and fall at 
Annual State Society Meeting. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

Greater Miami RADIOLOGICAL SOCIETY 
Seeretary-Treasurer, Dr. Stanley I. Worton, 1400 N.W. 
roth Avenue, Miami, Florida 33136. Meets monthly, 
third Wednesday at 8:00 p.m. at various member hos- 
pitals, Miami, Fla. 

GREATER Sr. Lours Sociery or RADIOLOGISTS 
Secretary-Treasurer, John J. Lang, 507 Fairways Circle, 
St. Louis, Mo. 63141. 

Hawai RapioLocicar Society, CHAPTER or ACR 
Secretary Treasurer, Raymond W. Brust, Jr., St. Francis 
Hosp., 2260 Liliha St., Honolulu, Hawai: 96817. Meets 
third Monday of each month at 7:30 P.M. 

Hears Puysics Society 
Secretary, Shirley D. Vickers, Catholic Medical Center of 
Brooklyn and Queens, 88-25 13rd St., Jamaica, N. Y. 
11432. Annual Meeting: Deauville Hotel, Miami Beach, 
Fla., June 17-21, 1973. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 6o01, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

IpAHO STATE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secrelary-Treasurer, Dr. Hugh P. Smith, Jr, 130 E. 
Bannock, Boise, Id. 83702. Meets in the spring and fail. 

Iturwors Rapiotocicat Society, Inc., CHAPTER or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Ill. 60616. Meets in the spring 
and fall. 

Inp1IANA RoENTGEN Socisry, Inc., CHAPTER or ACR 
Secretary, Dr. L. Ray Stewart, 852 S. Alvord Blvd., 
Evansville, Ind. 47714. 

lowa Rapio.ocicat Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. John Huston Jr., 1948 First 
Ave. N.E., Cedar Rapids, Iowa 52402. Luncheon and 
business meeting during annual session of lowa State 
Medical Society. The scientific section 1s held in the 
autumn, 

Kansas Rapiotoarca Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 

Kentucky Cyaprer or ACR 
Secretary-Treasurer, Dr. Joseph G. Whelan, Jr., 1313 
St. Antony Place, Louisville, Ky. 40204. Meets in April 
and September. 

Kinos County RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N.Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KxoxviLLE RADIOLOGICAL Society 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Loxo Istanp RADIOLOGICAL Society 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 
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Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Gabriel H. Wilson, UCLA Center for 
Medical Sciences, Los Angeles, Calif. 90024. Meets sec- 
ond Wednesday of month in September, November, Jan- 
ary, April and June at Los Angeles County Medical 
Association Building, Los Angeles, Calif. Midwinter 
Radiological Conference. 

Loursiana RapioLocicAL Soctery, Cuaprer or ACR 
Secretary-Treasurer, Dr. Robert T. Cook, Southern Bap- 
tist Hosp., 2700 Napoleon Ave., New Orleans, La. 70115. 

LoutzstANA-TExAs Guir Coast RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

Maine RapioLogicAL Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Richard W, Taylor, Radiology 
Department, St. Mary's General Hospital, Lewiston, 
M ane 04240. Meets in June, September, December and 
April. 

VOUS RapioLoGicAL Society, CHAPTER or ACR 
Secretary, Dr. George Burke, 4000 North Charles St., 
Baltimore, Md. 21218. 

MassacuusETTS RApioLocicAL Society, CHAPTER or ACR 
Secretary, Dr. Norman L. Sadowsky, The Faulkner 
Hosp., 1153 Centre St., Jamaica Plain, Mass. 02130. 

Mempuis RoENTGEN SOCIETY 
Secretary Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Bert Must, I.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M. at Miami Valley Hospital, Dayton, Ohio. 

Micuican RapioLocicAt Socigrv, CHAPTER or ACR 
Secretary- Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 3825 Brush St, Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, roro Antietam, at 6:30 P.M. 

Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 

MirwaukgE RogNTGEN Ray SOCIETY 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St, Milwaukee, Wis. 53233. Meets 
monthly on fourth Monday, October through May, at 
University Club. 

Minnesota Raprococicat Society, CRAPTER or ACR 
Secretary- Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. ssr1o. Meets twice annually, 
fall and winter. 

X Srare RADIOLOGICAL SOCIETY, CHAPTER OF 
ACI 
Secretary-Treasurer, Dr. Nancy W. Burrow, 1327 Peach- 
tree St., Jackson, Miss. 39202. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:00 
P.M. 

Missouni RapioLoGicAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, sto S. Kingshighway, St. Louis, 
Mo. 63110. 

Montana RapioLocicAL Society, Cuaprer or ACR 
Secretary, Dr. Dexter W. Johnson, Columbus Hosp., 
Great Falls, Mont. 59401. 

NEBRASKA CHAPTER OF ACR 
Secretary- Treasurer, Dr. J. F. Johnson, 1808 North rooth 
St., Omaha, Neb. 681 14. Meets third Wednesday of each 
month at 6 p.m. in Omaha or Lincoln. 

Nevapa RapioLocicAL Sociery, CHAPTER or ACR 
Secretary, Dr. William G. Arbonies, 887 Marsh, Reno, 
Nev. 89520. 

New Encianp Roentcen Ray SOCIETY 
Secretary, Dr. Stefan C. Schatzki, 1180 Beacon St. 
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Brookline Mass. 02146. Meets the third Friday of each 
month, October through April, excluding December, at 
The Longwood Towers, 20 Chapel Street, Brookline, 
Mass., at 4130 P.M. 

New Hampsuire RokeNTGEN Ray Society, CHAPTER OF 
ACR 
Secretary- Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N, H. 03743. Meets four to six 
times yearly. 

New Mexico Society or RapioLocisrs, CHAPTER or ACR 
Secretary, Dr. Carole R. Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New OnLEANs RADIOLOGICAL Society, Inc. 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. 

New York RoENTGEN SOCIETY 
Secretary- Treasurer, Dr. Howard R. Gould, 153 West 
11th Street, New York, N. Y. 10011. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M, Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., Apr. 26-28, 1973. Further in- 
formation may be obtained from Dr. Albert A. Dunn, 
Roosevelt Hosp., New York, N. Y. 10019. 

New York Strate Cuaprer or ACR 
Secretary Treasurer, Dr. John J. Magovern, 74 N. Village 
Ave., Rockville Centre, N. Y. 11:70. 

Norru CanoLiNA Cuapter or ACR 
Secretary-Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 
North Carolina Medical Society. The Fall Meeting 1s 
ie in November at the Mid Pines Club, Southern Pines, 
N. C. 

Norty Dakora RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Marshall Landa, 1702 13th St, So., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

Norta Fiorina RADIOLOGICAL Society 
Secretary, Dr. David F. Bew, University Hospital ot 
Jacksonville, 655 W. Eighth Street, P.O. Box 2751, 
Jacksonville, Florida 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla, 74110. 

NORTHEASTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N. Y. 12085. Meets in Albany area on third 
oo of October, November, March, April, and 

fay. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. Richard McProuty, 6620 Coyle Ave., 
Carmichael, Calif. 95608. Meets fourth Monday of Nov., 
Jan., and March at the Mansion Inn, Sacramento, Calif. 

NORTHWESTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

NORTHWESTERN Ouio RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

Onio Strate Rapiotocicar Society, CHAPTER or ACR 
Secretary, Dr. Thomas F, Ulrich, Barberton Citizens 
Hospital, Barberton, Ohio 44203. 

aa a Strate Raprococicat SOCIETY, CHAPTER OF 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 
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Orance County RADIOLOGICAL SOCIETY 
Secretary, Dr. Norman Arnett, 400 North Pomona, Ful- 
lerton, Calif. 92632. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
Cue renee County Medical Association Bldg., Orange, 

alif. 

Orecon STATE RADIOLOGICAL SOCIETY, CHaprer or ACR 
Secretary-Treasurer, Dr. Ronald W. Philips, 2305 Wash- 
ington, Milwaukie, Ore. 97222. Meets on second Wed- 
nesday of month, October through April, at the Univer- 
sity Club, Portland, Ore. 

OnL£ANs PARISH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NortHwEst RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Robert S. Miller, 13753 S.W. 
Farmington Rd. Beaverton, Oregon g7005. Annual 
meeting: Benson Hotel, Portland, Ore., May 11-13, 1973. 

PENNSYLVANIA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA ROENTGEN RAY SOCIETY 
Secretary, Dr. Howard M. Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday of each month at 5 P.m., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

PrrrsBunGH ROENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
$230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, September through May, at the 
Pittsburgh Athletic Association. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. Annual Meeting: 
St. Louis, Mo., April 29-May 3, 1973. International Con- 
gress of Radiation Research, Seattle, Wash., July 14-20, 


I . 

Raok ioiii SOCIETY oF CONNECTICUT, Inc., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Carl W. Scheer, 335 Cook 
Ave., Meriden, Conn. 06450. Meetings are held quarterly. 

RADIOLOGICAL SOCIETY or GREATER CINCINNATI 
Secretary-Treasurer, Dr, Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL SOCIETY oF GREATER Kansas Crry 
President-Secretary, Dr. Arch W. Templeton, Univ. of 
Kansas Med. Ctr., Kansas City, Kansas 66103. Meets 5 
times a year on given dates. 

RapIoLoaicaL Society oF Louisiana, CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert T. Cook, 1820 Octavia 
St., New Orleans, La. 70115. Meets semiannually during 
ponas State Medical Society meeting and 6 months 
ater. 

RaproLoGicAL Society or New Jersey, CHAPTER or ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RADIOLOGICAL Society or RuopkeIstANp, CHAPTEROF ÁCR 
Secretary- Treasurer, Dr. Daniel J. Hanson, 116 Nayatt 
Rd., West Barrington, R. L 02806. 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., 1100 Stewart Dr., Orange, Calif, 

2668. Meets three times a year, usually October, 
ebruary and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF NEW York 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 
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Ricumonp County RADIOLOGICAL Socrery 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., 
Richmond, Va. 23221. Meets first Thursday of each 
month at various hospitals. 

RocHEstER Roentgen Ray Society, Rocuester, N. Y. 
Secretary-Treasurer, Dr. Kenneth E. Robinson, 1441 
East Avenue, Rochester, New York 14610. Quarterly 
meetings on the call of the President, at the Rochester 
Academy of Medicine. 

Rocky Mountain RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave, Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 2-4, 1973. 

San ANTONIO-CiviLIAN MILITARY RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert M. Maurer, Santa Rosa Medical 
Center, San Antonio, Tex. 78207. Meets third Wednes- 
day of each month at Fort Sam Houston Officers’ Club 
at 6:30 P.M. 

San Dreco RADIOLOGICAL SOCIETY 
President, James R. Collins, 340 Fourth Ave. Suite 15, 
Chula Vista, Calif. 92010. Meets first Wednesday of each 
month at the University Club. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James G. Moore, Mary's Help 
Hospital, 1900 Sullivan Ave., Daly City, Calif. 94015. 

Secrion oN RapioLoGv, CALIFORNIA MEDICAL Associa- 
TION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on RApIoLoGY, MEDICAL SOCIETY or THE Dis- 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 P.M. 

SECTION or RADIOLOGY, NATIONAL MEDICAL ÁSSOCIATION 
Chairman, Dr. Henry W. Wiggins, Jr., Mercy Hosp., 
2537 South Prairie Ave., Chicago, Ill. 60616. Annual 
Meeting: New York, N. Y., Aug. 11-16, 1973. 

SECTION ON RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

Section on RapioLocy, Texas MEDICAL ÁSSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPOoRT Rapro.ocica CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

SocrETy ror Pepratric RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles, Calif. 90027. Annual meeting: 
Queen Elizabeth Hotel, Montreal, P. Q., Canada, Sep- 
tember 23-24, 1973. 

SOCIETY OF GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm. B. Seaman, The Presby- 
terian Hospital, Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N. Y. 10032. 

Society or Nuciear MEDICINE 
Secretary, Dr, E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual meeting: 
Americana Hotel, Miami Beach, Fla., June 12-15, 1973. 

Sours Bay RADIOLOGICAL SOCIETY , 

Secretary, Dr. Virgil H. Voss, goo Kiely Blvd., Santa 
Clara, Calif. 95o0s1. Meets the'2nd Monday of each 
month at the Santa Clara County Medical Association 
Bldg., 700 Empey Way, San Jose, Calif. 

Souru CAROLINA RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
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tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sours Coast RapioLocicaL SOCIETY 
Secretary-Treasurer, Dr. James T, McClintock, P.O. 
Box 837, Santa Barbara, Calif. 93102. Meets fourth Mon- 
day of the month, Oct. Bou May. 

Sovru Daxora Rapieroaicar Society, CHAPTER or ACR 
Secretary, Dr. M, F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. $7105. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. John Byfield, 1000 West Carson 
St., Torrance, Calif. 9c 502. Meets quarterly. 

SovrHERN RADIOLOGICAL CONFERENCE 
Secretary- Treasurer, Dr. Marshall Eskridge, Mobile In. 
firmary, P.O. Box 7544, Mobile, Ala. 36607. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel. 

Tennessee Rapio.ocicat Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Carl T. Stubblefield, Bedford 
County Hospital, Columbia, Tenn. 38401. Meets an- 
nually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas Strate Raprotoaicar Sociery, CHAPTER or ACR 
Secretary, Dr. Herman C. Sehested, 815 Medical Tower, 
Room 100, 15:0 W. Rosedale St, Fort Worth, Tex. 
76104. Annual meeting. 

Tue FLEISCHNER SOCIETY 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal 109, P.Q., Canada. Annual meeting. 

Tar-SrATE RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 

ital, Henderson, Ky. Meets third Wednesday of Oct., 
lane March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 

Upper PeninsuLa RADIOLOGICAL Society 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Uran State RapioLocicaL Socigrv, CHAPTER or ACR 
Secretary-Treasurer, Dr. John F. Stucki, Department of 
Radiology, McKay-Dee Hosp., 3939 Harrison Blvd., 
Ogden, Utah 84403. Meets fourth Wednesday in Jan- 
uary, March, May, September and November at Holy 
Cross Hospital. 

Vermont RapioLocicaL Society, CHaprer or ACR 
Secretary, Dr. J. Lorimer Holm, R.R.#3, Barre, Vt. 05641. 

Viromnia Cuaprer or ACR 
Seeretary- Treasurer, Dr. James S. Redmond, Suite 7, 
Medical Center, Lynchburg, Va. 24501. Next Meeting: 
Nov. 6, 1972 at the Conference Ctr., Williamsburg, Va. 

Wasuincron, D. C., CHaPrER or ACR 
Secretary-- Treasurer, Dr. Albert M, Zelna, 9110 Seven 
Locks Rd., Bethesda, Md. 20014. 

ee Strate RabioLocicAL SOCIETY, CHAPTER OF 
Secretary-Treasurer, Dr. John N. Roehr, 1011 Medical 
Dental Bldg., Seattle, Wash. 98101. 

Wesr VigGiNIA RapioLocicAL Socigrv. Cuaprer or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, II, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society; other meetings arranged by program 
committee. 

WESTCHESTER County RADIOLOGICAL Society 
Secretary, Dr. Max C. King, 314 Woodland Hills Rd., 
White Plains, N. Y. 10603. Meets on second Tuesday of 
October, December, February and May. 

Wisconsin RaptioLocicAL Society. Cuaprer or ACR 
Secretary- Treasurer. Dr. Marvin L. Hinke, 630 S. Central 
Ave., Marshfield, Wisc. 54449. Meets twice a year, May 
and September. 
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Wisconsin Society or THerapeutic RADIOLOGISTS 
Seeretary, Dr. Robert W. Edland, Gundersen Clinic, 
LaCrosse, Wisc. 54601. Meets quarterly. 

Wromino Rapiotocicat Socrery, CHaprer or ACR 
Seeretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerto Rico AND CENTRAL AMERICA 


AsociACIÓN COSTARRICENSE DE Rapio.ocfa 
Secretary, Dr. Francisco Mirambell S. Apartado 3352, 
San José, Costa Rica. 

Asociación DE RapióLocos pe CENTRO AMERICA Y 
PaNAMÁ. Comprising: Guatemala, El Salvador, Hon. 
duras, Nicaragua, Costa Rica and Panamá 
Secretary -General, Dr. Francisco Mirambell, Apartado 
3 52, San José, Costa Rica, Central America. 

eets annually in a rotating manner in the six countries. 

ASOCIACIÓN PUERTORRIQUEÑA DE Rapio.ocfa 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

Soctepap pr RapioLoGíA pg Et SALVADOR 
Seeretary, Dr. Carlos Mejia, ṣa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SocigDAD DE RanioLoofíA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9*. Calle A 0-05, Zona 1, 
Guatemala. 

SocrEDAD Mexicana DE Raprorocía, A.C. 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coqui. Meets first 
Monday of each month. 

Socrepap Rapio.écica PANAMEÑA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SocigDAD RapioLÓciCcA DE Puerro Rico 
Secretary, Dr. Heriberto Pagán Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 p.m. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


Barrish COMMONWEALTH OF NATIONS 


ASSOCIATION OF RADIOLOGISTS OF THE PROVINCE OF 
QUEBEC 
Moyne, 121 Boul. Taschereau, Greenfield Park, P.Q., 
Canada. Meets four times a year. 

Brrrisu INsrirUTE or RADIOLOGY 
Honorary Secretary, Dr, T. Kerr, 32 Welbeck St., London, 
W1M/jPG, England. Meets monthly from October 
until May. 

CANADIAN AssociaTION OF Puysicists, Division or 
MEDICAL AND BroLocicaL Puysics 
Honorary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. Champlain Charest, 1555 Sum. 
merhill Ave., Montreal 109, Que., Canada. Annual meet- 
ing: Montreal, Que., Canada, March 11-17, 1973. 

EpMoNTON AND Disrgicr RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave. Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facurrv or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, 47 Lincoln's Inn 
Fields, London, W.C.2, England. The scientific meetings 
held in January, February and March 1973 will be com- 
bined sessions with the British Institute of Radiology 
and the Section of Radiology of The Royal Society of 
Medicine. 
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Facutty or Rapio.ooists, RovAL CoLLEGE or SURGEONS 
IN JRELAND 
Hon. Secretary, Dr. D. F. Canwell, 123 St. Stephens 
Green, Dublin 2, Ireland. 

MoxTREAL RanroLocGicAL Stupy CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

Secrion or RADIOLOGY or THE RovaL Socizry or MEDI- 
CINE (CONFINED ro MEDICAL MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicine, 1 Wimpole St, London, W. 1 
M&AE, 1 England. 

SOCIÉTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P.Q., Canada. Meets every third Tuesday 
from October to April. 

Tue Hosprrar Puvsicisrs! ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, 
Withington, Manchester M20 9BX, England. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

RovAL CoLLEGE or RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


CoLécio BnasiLEIRO Dx RADIOLOGIA 
Secretary-General, Dr. Miguel Mario Céntola, Caixa 
Postal 5984, Sáo Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE RaproLocía 
Branches of the Federation are: Sociedad de Radiólogos 
de la Provincia de Córdoba; Sociedad Argentina de Ra- 
diología; Asociación Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Saltefia de Radiología y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra. 
a de La Plata; and Sociedad de Radiología de San 

uan. 
Secretary-General-Treasurer, Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba, Argentina. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Tomás J. Gutiérre E, Santa F€ 
1171 Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

Socrepap BoriviANA DE RAproLocíA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociepAD CHILENA DE RapioLocíA 
Secretary, Dr. Claudio Cortés, Casilla, 13426 Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
María 1810 at 7300 P.M. 

Socrepap COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Rodrigo Caro Molina, Cali, Co. 
lombia. Meets last Thursday of each month. 

SOCIEDAD ECUATORIANA DE RADIOLOGÍA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 5469, Guaya- 
quil, Ecuador. 
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SociepAD PanAGUAYA DE Rapio.ocfa 
Setretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asunción, Paraguay. 

Sociepap PERUANA DE RADIOLOGIA 
Secretary-General, Dr. Miguel Chiappori Cambana, 
Av. General Santa Cruz No. 315, Miraflores, Lima, 
Perú, Casilla Correo, 2306, Lima, Peri. Meets monthly 
except during January, February, and March. 

SociEDAD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 f£41-110, Baran- 
quilla, Colombia, Society meets monthly at the Instituto 
de Radiología. 

Socrepap DE RanioLocíA peL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 
$61, Corrientes, Argentina. 

Socrepap DE RaproLocfA pe La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle so No. 374, La 
Plata, Argentina. 

Socrepap DE RabioLocía, CaNcEROLOGÍA y  FísicA 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE RoEeNTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 151, Córdoba, Argentina. 

SocrEDAD DE RAproLocía, RADIOTERAPÉUTICA Y MEDICINA 
NucLEAm, DE Rosario 
Secretary-General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

SoctEDAD SALTENA DE RaproLoofA v MEDICINA NUCLEAR 
Secretary, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina. 

SOCIEDAD VENEZOLANA DE RabroLocfa v MzpiciNA Nu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÖNTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli. 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 
The 1973 Annual Meeting is a joint meeting with the 
Deutsche Róntgengesellschaft and will be held in Vienna, 
April 12~14, 1973. 

Soci&rÉ RoyaLe BELGE DE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

Société EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. P. Hicken, The Children’s Hosp., Lady- 
wood Middleway, Birmingham B16 8ET, Great Britain. 
Tenth Annual Meeting, Birmingham, April 11-13, 1973. 
Permanent Secretary, Clément Fauré, Hépital des En- 
fants-Malades, 149, rue de Sévres, 75 Paris 15e, France. 

Société FRANCAISE DE Rapro.oare MÉDICALE, MÉDECINE 
NucLÉA:RE ET ErEcTROLOGIE, and its branches: Soci- 
ÉTÉ DU SUD-OUEST, pu LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET Lyonnais, DU NORD, DE L'OUEST, DE L'EST, 
ET D’ALGER ET DU Masstr Cenrrar. Parent Society 
meets third Monday of each month, except during July, 
August and September, rue de Seine 12, Paris, France. 
Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8*, 
France. 

Société FRANCAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr, R. Djindjian 16, rue 
de l'Université 75, Paris 7*, France. Annual meeting, 
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ČESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromir Koláf, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RÓNTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut der Universitat 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 
The 1973 Annual Meeting is a joint meeting with the 
Osterretchische Róntgengesellschaft and will be held in 
Vienna, April 12-14, 1973. 

Società lrALiANA pt RapioLocia Mepica E MEDICINA 
NUCLEARE 
Administrative Secretary, Prof, E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 

Socreras RaproLoGIca DANICA 
Secretary, Dr. Bent Langefeldt, Tretommervej 20a, DK- 
8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvágen 5 C., Finland. 

Sociepap EsPASOLA DE RapioLocía v ELECTROLOGÍA 
M£picas v pe MEDICINA NUCLEAR 
Secretary, Dr. José Bonmati, Villanueva, 11, Madrid 1, 
España. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 

SocigbADpE Porrucursa DE RaproLtocia E MEDICINA 
NUCLEAR 
Secretary -General, Dr. Luis Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREININGUNG FUR RabproLociEg, Nu. 


KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION. 


Suisse pE RADIOLOGIE, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, 
Gellerstrasse 144, 4000 Basel, Switzerland. 
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ASIA 


Inp1an RADIOLOGICAL ASSOCIATION 
Secretary, Dr. L. R. Parthasarathy, 44 Constable Road, 
Madras—25, India. 

INDONESIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Gani Ijas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Djakarta, Indonesia. 

InaNiAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Saturday 
of each month. Third National Iranian Congress of 
Radiology: Isfahan, Iran, May s~10, 1973. Deadline for 
acceptance of papers Feb. 20, 1973. 

IsraEL RADIOLOGICAL SOCIETY 
President, Dr. 1. Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel. 

JAPANESE AMERICAN RADIOLOGICAL SOCIETY 
Secretary, Thomas J. Imray, Maj. MC, Chief, Radiol, 
Dep., US Army Hosp.. Camp Zana, Japan, APO San 
Francisco, Calif. 96343. Meets 3rd Thursday, monthly 
at various locations in Tokyo. 

Puitippine CoLLEGE or RADIOLOGY 
Secretary-Treasurer, Dr. Edmundo V. Villacorta, Box 
1284, Commercial Center, Makati, Rizal D-708, Philip- 
pines, Meets every 3 weeks on Fridays. Annual conven- 
tion. 

RADIOLOGICAL SOCIETY or THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., De- 
part. of Rad., Sirzaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


AFRICA 


Association OF RADIOLOGISTS OF WEST AFRICA 
Honorary Secretary, Dr. T. M. Kolawole, University 
College Hospital, Üniversity of Ibadan, Ibadan, Nigeria. 

RADIOLOGICAL SOCIETY or SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
burg, South Africa, 

SOUTH AFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 
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ROENTGEN DIAGNOSIS 
Heap 
FiNBy, NATHANIEL, and KRAFT, Ernest. The 


aging skull: comparative roentgen study; 25 

to 34 year interval. C/zn. Radiol., Oct., 1972, 

23, 410-414. (From: Department of Radiol- 

ogy, St. Luke's Hospital Center and Rocke- 

feller University, New York, and the Vet- 
erans Administration Hospital, Northport, 

The size of an adult skull has been considered sta- 
tionary after completion of the adolescent growth 
period; yet, a man's head may require a larger hat 
size with advancing age. Such occurrence has for- 
merly been ascribed to increased fatty tissue in the 
scalp. This article and recent reports, however, In- 
dicate that physiologic changes of the skull actually 
take place throughout life. 

The authors have compared the skull roentgeno- 
grams in 72 adults at intervals ranging from 25 to 34 
years. It was found that the paranasal sinuses be- 
came larger in 100 per cent and the cranial vault in 
71 per cent of the cases; the cranial tables became 
thicker in 64 per cent and an enlargement of the sella 
turcica was detected in 45 per cent. Occasionally, an 
osteoporosis of the dorsum sellae was observed in the 
follow-up study. The findings confirmed a continu- 
ous activity of growth hormone in the aging skull.— 


John H. Harris, M.D. 


JERMAN, ALBERT C., KINSLEY, Ear. L., and 
Morris, Cuartes R. Absorbed radiation 
from panoramic plus bitewing exposures vs. 
full:mouth periapical plus bitewing expo- 
sures. Y. Am. Dent. A., Feb., 1973, S6, 420- 
423. (Address: Albert C. Jerman, D.D.S., 
Dental Sciences Branch, USAF School of 
Aerospace Medicine, Brooks Air Force Base, 
Texas 78235.) 


genograms, many dentists use bitewings in addition 
for a satisfactory demonstration, particularly of the 
posterior teeth. 

The standard intraoral survey, made without the 
panoramic machine, consists of 14 films with the 
addition of 2 bitewings. 

Four women and 4 men were subjected to each type 
of complete examination. Thermoluminescent do- 
simeters were implanted in resin mouth guards for 
each patient. 

Sixteen dosimeters were used in each patient for 
each type of exposure and the dosimeters were of the 
calcium fluoride type with a dysprosium impurity. 
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Additional dosimeters were placed over the thyroid, 
mastoid, cheek, and eyelid in each patient. Exposures 
for the men were between 75 and go kv. and 14 or 15 
ma. with a slightly lower range for the women. The 
readings from the calibrated dosimeters were con- 
verted to millirad values. 

The total dose administered at some sites in the 
periapical and bitewing examination is between 10 
and 20 times the total dose administered to that site 
by the panoramic and bitewing examination. The 
average total exposure is about 5 times greater with 
the periapical bitewing examination. Complete 
tables are given showing the variation in various 
sites. The least reduction in dose with the panoramic 
examination occurs in the region of the mastoid pro- 
cesses. 

Although occasionally additional films are neces- 
sary after each type of survey examination, the sig- 
nificant decrease in dose, from approximately 15,000 
mrads with the periapical bitewing examination to 
3,000 mrads with the panoramic bitewing examina- 
tion, is well established.—£. Frederick Lang, M.D. 


Wuatey, K., Brain, S., Low, P. S., CHISHOLM, 
D. M., Dick, W. C., and BUCHANAN, W.W. 
Sjalographic abnormalities in Sjögren’s syn- 
drome, rheumatoid arthritis, and other 
arthritides and connective tissue diseases: a 
clinical and radiological investigation using 
hydrostatic sialography. Cn. Radiol., Oct., 
1972, 23, 474-482. (From: Centre for 
Rheumatic Diseases and University Depart- 


Sjégren’s syndrome is a chronic, benign disorder 
affecting the lacrimal and salivary glands, and results 
in dryness of the eyes, or keratoconjunctivitis sicca, 
and dryness of the mouth, or xerostomia. 

Sjégren’s syndrome was considered a rare disease, 
but recent experience in a number of centers has in- 
dicated that it is relatively common. 

Sialography by a hydrostatic technique was per- 
formed on 102 patients with Sjógren's syndrome, 123 
patients with rheumatoid arthritis, 17 patients with 

'arious connective tissue diseases, 81 patients with 
miscellaneous forms of arthritis and 74 control sub- 
jects. 

Inter- and intra-observer error in the interpreta- 
tion of sialographic abnormalities was low and could 
be completely excluded by using a simple template 
when reading the sialograms. 

In the authors’ present study, 60 of the 102 pa- 
tients (48.8 per cent) with Sjógren's syndrome had 
sialographic abnormalities; 18 patients had punc- 
tate; 14 globular; and 15 cavitary sialectasis. Atrophy 
of the parotid gland was present in 16 patients and 
dilatation of the main duct occurred in 22 patients. 
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Minor sialographic abnormalities were noted in the 
other clinical groups. 

Hydrostatic sialography has been a safe and effi- 
cient method of examining salivary glands of pa- 
tients with Sjógren's syndrome and avoids the dan- 
ger of gland rupture that may complicate hand in- 
jection methods.—Yohn H. Harris, M.D. 


Neck AND CHEST 


Tsar, Sura H., Anperson, W. ROBERT, 
STRICKLAND, MamrHA B., and Preco, 
Mario. Bronchopulmonary dysplasia associ- 
ated with oxygen therapy in infants with 
respiratory distress syndrome. Radiology, 
Oct., 1972, 705, 107—112. (Address: Shih H. 
Tsai, M.D., Department of Radiology, Hen- 
nepin County General Hospital, Fifth and 
Portland South, Minneapolis, Minn. 55416.) 


Bronchopulmonary dysplasia is a complication de- 
veloping in infants with the respiratory distress syn- 
drome, who were treated with prolonged high con- 
centration oxygen therapy under intermittent posi- 
tive pressure breathing. 

This study includes 47 infants of both sexes, and 
all but 3 were premature at birth. All had increasing 
tachypnea, sternal and subcostal retraction, expira- 
tory grunting, cyanosis on breathing room air, and a 
roentgenographic pattern of diffuse reticulogranular- 
ity or opacity with an air bronchogram. The concen- 
tration of oxygen given depended on the clinical re- 
sponse and was frequently above 80 per cent. Sur- 
vival ranged from 3 hours to 23 days with no correla- 
tion to birth weight. 

Two phases of pulmonary abnormalities were 
noted: an acute exudative reaction, and, in infants 
who survived the longest, a fibroproliferative reac- 
tion was predominant. 

The acute reaction occurred in infants receiving 
more than 20 hours of oxygen therapy. Proliferative 
lesions became apparent after 22 hours of oxygen 
therapy and increased with infant survival and dura- 
tion of therapy. 

After roo hours of oxygen therapy the lungs of 
many infants disclosed interstitial fibrosis and focal 
areas of emphysematous alveoli alternating with 
coalescent alveoli. 

Initial roentgenograms were typical of hyaline 
membrane disease. Increased severity of the disease 
was seen after 1 to 24 hours of oxygen therapy. Evi- 
dence of bronchopulmonary dysplasia usually was 
not apparent until 25 to go hours of oxygen therapy 
had been given. An early feature was the develop- 
ment of vacuole-like air spaces in the opacified lung 
field which evolved into cystic air spaces interspersed 
with diffuse coarsely granular and/or confluent densi- 
ties which gradually cleared to form strings and 
strands. The cardiac size was normal in all cases. 

The consequence of prolonged high oxygen concen- 
tration therapy in infants with respiratory distress 
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syndrome 1s discussed. The study was limited to 
cases with autopsy material; none of the subjects had 
survived beyond 23 days. However, many infants do 
survive with roentgenographic improvement, but 
components of interstitial fibrosis and emphysema 
may be irreversible.—M. Sed/meir, M.D. 


BERKMEN, YAHYA M. Bronchial obstruction in 
unresolved pneumonia and its differentiation 
from bronchogenic carcinoma. Radiology, 
Nov., 1972, 705, 309-313. (From: Depart- 
ment of Radiology, New York Medical Col- 
lege—Metropolitan Hospital Center, New 
York, N. Y.) 


Pneumonia which has not cleared after 3 weeks is 
called unresolved pneumonia. This is an alarming 
sign and immediate diagnostic procedures should be 
carried out to rule out central bronchogenic car- 
cinoma, benign bronchial lesions and endobronchial 
metastases. As a general rule, long standing inflam- 
matory processes do not obstruct the bronchi and 
may be considered a reliable sign in ruling out cen- 
tral bronchial carcinoma. The author has encountered 
several cases of unresolved pneumonia in which in- 
flammatory obstruction of second- and third-genera- 
tion bronchi was demonstrated by bronchography. 

Of the 4 patients the author studied, 1 had organiz- 
ing pneumonia, 2 had a pulmonary abscess with slow 
resolution, and 1 had long-standing pneumonia with 
an abscess distal to bronchial carcinoma. Obstruc- 
tion involved 1 bronchus in 1 patient and several 
bronchi in the other 3. Diagnosis was established by 
lobectomy, bronchoscopic and cytologic examination 
and clinical course. Bronchoscopy was performed in 
all patients. 

The roentgenographic findings were as follows: 
Bronchial obstruction is typically found at the edge 
of the inflammatory process in unresolved pneumonia 
and always occurs some distance from the origin of 
the involved bronchus. The occluded end is smooth 
and regular; the concavity, when present, is toward 
the hilus. A sharp central projection is sometime seen 
extending from this end. This projection may vary in 
length. Occlusion may be gradual, with smooth, sym- 
metric tapering. 

Bronchial obstructions from bronchogenic car- 
cinoma are quite different. The meniscus sign in 
bronchogenic carcinoma is concave away from the 
hilus rather than concave toward the hilus as in in- 
flammatory occlusion. In bronchogenic carcinoma 
occlusion of a bronchus may occur very near or at 
the origin of the bronchus. The occlusion from 
bronchogenic carcinoma is asymmetric, irregular and 
rat-tail in appearance. 

The pathogenesis 1s explained as follows: Bron- 
chial mucosal reddening and inflammatory swelling 
are often reported by pathologists and observed by 
bronchoscopists. It is possible that the mucosa of the 
brochus swells until it obliterates the lumen. If long 
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segments are involved it will be tapered and if a 
short segment is involved it will be concave. 

The importance of an early and correct diagnosis 
of bronchogenic carcinoma cannot be overem pha- 
sized. All diagnostic methods, including plain chest 
flm roentgenography, tomography, bronchoscopy, 
and cytology have great merit as well as limitations. 
However, bronchography offers the best results in pa- 
tients with centrally located tumors; bronchographic 
diagnosis of peripheral bronchial or alveolar-cell 
carcinoma, pulmonary lymphoma, and metastatic 
lesions is less rewarding. 

Patients with bronchogenic carcinoma frequently 
present clinically and roentgenographically with un- 
resolved. pneumonia or pulmonary abscess which 
does not respond to regular medical treatment. For 
this reason, "unresolved pneumonia" should ¢ lways 
be taken very seriously. The absence of occlusion, 
distortion, or displacement of the bronchi is a reliable 
sign that the pneumonia ts of nontumoral origin. On 
the other hand, bronchogenic carcinoma shows par- 
tial or total occlusion of the bronchi in about 95 per 
cent of patients, so that this technique constitutes 
the best diagnostic method in such cases. It should 
be noted that bronchial obstruction may also occur 
in nontumoral conditions such as tuberculosis, 
sarcoidosis, and silicosis whose bronchographic fea- 
tures cannot always be differentiated from those of 
occlusion caused by carcinoma. By recognizing the 
inflammatory nature of bronchial obstruction, a 
benign lesion will not be labeled malignant, and the 
elimination of occlusion due to inflammatory changes 
as a diagnosis will direct attention to other bronchi 
where carcinoma may be found.—JF. O. Havens, M.D. 


ScuiArFINI, ÁNGEL, and YERGA, MANUEL. 
Broncografía: eliminación del medio de con- 
traste. (Bronchography: elimination of the 
contrast medium.) Prensa méd. argent., May, 
1972, 59, 584-587. (From: Hospital "Fran- 
cisco Javier Mufiiz," Cátedra de Tisiologia, 
Buenos Aires, Argentina.) 

The authors evaluated the efficiency of Na 274 
(which has a lytic effect on bronchial secretions) 1n 
helping in the elimination of a barium sulphate-cel- 
lulose solution from the bronchial tree following 
bronchography. 

Forty patients were subjected to bronchography. 
Following the examination 20 patients were given 
Na 274 parenterally (every 12 hours until 16 mg. 
was administered). The other 20 patients served as a 
control group. 

It was found that Na 274 was of significant help in 
accelerating the elimination of the contrast medium. 


—Julian B. Alvarez, M.D. 


MAILLARD, J. N., Hucuirr, M., CONTE-MARTI, 
J., and Lorrat-Jacos, J. L. Pronostic éloigné 
de la résection pour cancer de l'oesophage. 
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(Long range prognosis following resection of 
carcinoma of the esophagus.) Presse méd., 
Nov., 1972, Z, 2737-2741. (Address: J. N. 
Maillard, Hôpital Louis-Mourier, rue Youri 
Gagarine, F g2700-Colombes, France.) 

The authors believe that surgical treatment of 
esophageal carcinoma has been at a standstill during 
the past 20 years. 

In an effort to determine the long range prognosis 
they reviewed the records of 349 patients with car- 
cinoma of the esophagus which was surgically re- 
sected. Of these 19 were females. Excluded from this 
study are the cases of immediate postoperative 
death. 

'There was no significant difference in the survival 
rate between the males and females during the first 
3 years. Survival was slightly higher in the female in 
the 3-5 year period. 

l'or the purpose of determining the tumor site the 
esophagus is divided into thirds. Cancer of the 
esophagus whose superior border is above the level 
of the aortic arch is considered to be a cancer of the 
upper third of the esophagus. A cancer with its 
superior border below the root of the lung Is con- 
sidered to be in the lower third. A cancer between the 
root of the lung and the superior border of the aorta 
is considered to be in the middle third of the esopha- 
gus. 

The study is based on a review of the records, 
roentgenologic and operative findings with a § year 
follow-up. 

The lesions varied in size between 1 and 10 cm. in 
length. Long term survival did not seem to depend 
on the size, extent, duration or histology of the lesion. 
However, the prognosis was poorest when regional 
lymph nodes were involved and when invasion ex- 
tended through the esophageal wall to the lung, peri- 
cardium, and the aorta; also, when distant metasta- 
ses occurred. In the absence of involvement of the 
regional lymph nodes or invasion of adjacent struc- 
tures, lesions of the middle and lower third did not 
differ in their long range survival rate and had the 
best prognosis. They were readily amenable to sur- 
gical resection. Lesions of the upper third of the 
esophagus had a poor prognosis, short range sur- 
vival rate, and the highest postoperative mortality. 

Of the 349 patients whose esophageal cancer was 
surgically removed, the survival rate was 43.9 per 
cent after 1 year, 16.4 per cent after 5 years, and 9 
per cent after § years. 

In cancer of the middle third of the esophagus the 
results were better with resection and immediate 
esophagogastric anastomosis than with total esopha- 
gostomy with or without secondary esophagoplasty. 
—JM'illiam H. Shehadi, M.D. 


ABDOMEN 
Wayne, Ext R., and Burrincron, Jonn D. Ex- 
trinsic duodenal obstruction in children. 
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Surg., Gynec. & Obst., Jan., 1973, 136, 87-91. 
(From: Department of Surgery, The Chil- 
dren's Hospital, Denver, and the Division of 
Pediatric Surgery, the University of Colorado 
Medical Center, Denver, Colo.) 


Sixty-four children with extrinsic compression of 
the duodenum were seen at the Colorado General 
Hospital and The Children's Hospital, Denver, be- 
tween 1952 and 1971. Seventy per cent were males. 
The patients were divided into 2 groups. 

Group A (39 patients) had congenital peritoneal 
bands with or without associated malrotation of the 
duodenum and colon. This group presented early in 
life with a mean age at operation of 31 days. All but 
I was operated on during the first year of life. For 
those with an associated midgut volvulus, the mean 
age at operation was 6 days, the oldest patient being 
2 weeks old. Associated midgut volvulus can occur 
synchronously or the obstructing duodenal bands 
may bring the patient to surgery before the volvulus 
obstructs the superior mesenteric vessels. Four types 
of congenital peritoneal bands are described. Type 1 
was always associated with malrotation of the colon 
and cecum. The bands extended from the cecum 
across the descending duodenum to the right para- 
vertebral gutter. Type 2 bands run from an abnor- 
mally high and medial hepatic flexure across the 
descending portion of the duodenum to the right 
paravertebral gutter. Thirty-one of the 39 pa- 
tients in Group A had either Type 1 or 2 bands. 
Type 3 bands represented hypertrophy of a normally 
placed hepatoduodenal ligament. There is no associ- 
ated malrotation. Symptoms are general less 
severe. Type 4 bands always occur with an incom- 
pletely rotated duodenum associated with a normally 
positioned colon. Characteristically the distal part of 
the transverse duodenum 1s obstructed by bands that 
bind the duodenum posteriorly to the paravertebral 
fascia. 

All patients in this group require complete lysis of 
the bands with mobilization of the involved duodenal 
segment. Those with Type 4 will also require mobili- 
zation of the second, third, and fourth portions of the 
duodenum and repositioning of the entire duodenum 
and small intestine into the right paravertebral gut- 
ter. Án associated midgut volvulus must be reduced 
and the entire colon placed in the left side of the 
abdomen. Fixation procedures are unnecessary and 
add the risk of perforation. 

Group B consisted of all other causes of extrinsic 
duodenal obstruction. This group generally presented 
later in life with the average age at operation being 9 
years with a range of 1 day to 16 years. Four lesions 
are discussed: superior mesenteric artery syndrome; 
intramural hematoma; annular pancreas; and du- 
plication of the duodenum. Although the literature 
is unclear as to whether obstruction of the duodenum 
by the superior mesenteric artery 1s a true disease 
entity, the authors suggest that these patients are 
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best treated with mobilization of the entire duode- 
num and repositioning of the duodenum and several 
feet of proximal jejunum into the right paravertebral 
gutter. Intramural hematomas present 1 to 2 days 
after abdominal trauma. They may resolve sponta- 
neously in 10 to 14 days. The patients with an annu- 
lar pancreas all presented at less than 2 weeks of 
age. Simple duodenoduodenostomy is the procedure 
of choice. Duplication of the duodenum generally 
arises in the first or second duodenum. The dupli- 
cated segment often does not communicate with the 
duodenal lumen, although the septum between the 
duodenum and the duplication may be quite thin. 
The duplication causes obstruction by accumulated 
secretions compressing the adjacent normal duode- 
num. Simple lysis of the septum is the procedure of 
choice, although a bypass procedure may be neces- 
sary.—FPrederick P. Stitik, M.D. 


Dovrnz, L.-P., Trarssac, F.-J., DELORME, G., 
PerissaT, J., Pacca, J., and Drarp, F. 
Cholangiographietrans-parieto-hépatiquepar 
voie extra-péritonéale: confrontations radio- 
chirurgicales. (Extraperitoneal transhepatic 
cholangiography; radio-surgical compari- 
sons.) Presse méd., Sept., 1972, 7, 2231—2234. 
(From: Services des Cliniques chirurgicale, 
thérapeutique et radiologique, Hôpital Saint- 
André, Bordeaux, France.) 


The fasting patient is premedicated and placed in 
the prone position on the examining table. Following 
local anesthesia of the skin, a needle with a teflon 
catheter is inserted at the roth intercostal space ata 
point 4 fingerbreadths to the right of the midline, to 
a depth of 10-12 cm. A grating sensation 1s felt when 
the needle enters the liver parenchyma. 

The needle is then removed and the teflon catheter 
remains. This is slowly withdrawn until bile begins 
to flow. If under tension, the bile is allowed to flow 
until the pressure falls; then a water soluble contrast 
medium is injected under television-fluoroscopic con- 
trol. Films are exposed at different stages of the ex- 
amination in multiple projections, as may seem in- 
dicated. The contrast medium remains within the 
bile ducts and a delayed roentgenogram at 6 hours is 
obtained giving additional information about the 
condition and appearance of the bile ducts. 

The use of the teflon catheter precludes injury to 
the parenchyma or blood vessels during respiration. 
The posterior extraperitoneal approach avoids peri- 
toneal complications due to leakage of bile or blood. 
The necessity of immediate surgical intervention at 
the conclusion of the examination is eliminated and 
a 6 hour delayed follow-up roentgenologic examina- 
tion is possible. 

The examination is contraindicated in liver infec- 
tions, cholangitis, and blood dyscrasias. 

Caution should be exercised in the long hypos- 
thenic patient as well as in cases of kyphoscoliosis 


952 
where the anatomic landmarks and peritoneal re- 
flections are altered. 

During 1970-71 the authors performed this ex- 
amination on 34 patients. However, during this same 
period they operated on 71 other patients with 
jaundice on whom this examination was not per- 


formed. illiam H. Shehadi, M.D. 


Desray, CH., LEYMARIOS, J., and HERNANDEZ, 
C. L’artériographie sélective apres repas gras 
dans la parenchymographie pancréatique et 
grélique et dans l'exploration des veines 
splénique, mésentérique supérieure, et porte. 
(Selective celiac arteriography after a fat 
meal in pancreatic and small bowel paren- 
chymography and in exploration of the 
splenic, superior mesenteric, and portal 
veins.) rch. franç. des malad, de lappar. 
digest., Sept., 1972, 67, $49-554. (From: 
Clinique des Maladies de l'Appareil Digestif, 
Hópital Bichar, Paris, France.) 


Selective celiac arteriography after a fat meal is a 
valuable procedure in studies of the pancreatic and 
small intestinal parenchyma and in opacification of 
the splenic, superior mesenteric, and portal veins. 

Marked vasodilatation of the abdominal organs 
occurs during the digestive period. This vasodilata- 
tion is especially pronounced after the ingestion of a 
fat meal. The lymphatic and venous channels are 
likewise affected and the abdominal organs become 
congested. 

'The authors make use of this phase of vasodilata- 
tion to improve the results of the image in selective 
celiac arteriography. 

Twenty-eight adult patients with gastroenterologic 
problems—abdominal pain, unexplained gastroin- 
testinal hemorrhage, portal hypertension—were ex- 
amined by this method. 

The patient, fasting since the evening before, eats 
a fat meal, which consists of 50 grams of butter on a 
small piece of bread, or a protein-fat meal consisting 
of 60 grams of butter, 20 grams of sugar, 20 grams of 
protein extract, and 2 grams of coffee extract. An- 
giography i Is performed between 1 and 24 hours after 
ingestion of the fat meal. Premed caton shortly 
before the examination consists of intramuscular in- 
jection of so mg. phenergan and 200 mg. meprobro- 
mate. 

A radiopaque catheter is used with 3 mm. exterior 
diameter and a 1.3 mm. diameter of the lumen. De- 
pending on the caliber of the celiac trunk, 40-80 ml. 
of contrast material is injected followed by an equal 
volume of normal saline at 1-1.2 kg. pressure de- 
livering 5-12 ml. per second. 

The examination was well tolerated. There was no 
nausea or vomiting either during or after the ex- 
amination. 

A parallel series of 28 patients was examined with- 
out fat meal and the results were compared to: (1) 
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pancreatic arterial vascularization; (2) pancreatic 
parenchymal visualization; and (3) appearance of 
small intestinal parenchyma and the venous return 
in the splenic and superior mesenteric veins. The 
results of studies after fat meal ingestion were not- 
ably superior. 

This study was conducted on patients free of pan- 
creatic disease. A further study should be conducted 
to determine the extent and significance of variations 
or absence of pancreatic parenchymal visualization. 
The procedure is simple and innocuous. The authors 
plan to pursue their studies to explore its diagnostic 
value in abnormal conditions- illiam H. Shehadi, 
M.D. 


GENITOURINARY SYSTEM 
Jorrre, F., Carcy, J. B., Purors, J., Mane re, 

C., and Grron, J, Obstructions calicielles par 

compression infundibulaire vasculaire (syn- 

drome de Fraley). (Obstruction of calyces by 
vascular compression of the infundibulum 

[Fraley's syndrome].) Y. de radiol., d'électrol. 

et de méd. nucléaire, June-July, 1972, 53, 

485—492. (From: Service Central d'Electro- 

radiologie, C.H.U. Purpan, F.31, Toulouse, 

France.) 

Clinico-roentgenologic correlation has revealed the 
presence of Fraley's syndrome in 6 of the authors' 
patients. 

In each, nonradiating costovertebral angle pain 
has been associated with vascular compression of an 
infundibulum draining an upper pole calyx. 

On urography there is a linear defect across the 
foot of the calyx, which on vascular study is identi- 
fied as artery or vein. Itis the intermittent, and later 
permanent, dilatation of the calyx proximally which 
is associated with pain. Later, one observes, as in 3 
of this series, irreversible segmental interstitial 
nephritis. 

Compression urograms confirm the nondisappear- 
ance of the filling defect. Roentgenograms in various 
positions are obtained to see if the imprint disap- 
pears. Ciné (or tape) recording during urography i 18 
indispensable to evaluate the disturbed contractions 
and poor emptying of the calyx. Progressively, one 
may see intense and frequent contractions, ineffec- 
tual contractions, and absence of contractions. 

Tomograms are helpful to search for renal paren- 
chymal atrophy, and arteriography makes such eval- 
uation more precise. 

Ptosis of the kidney may play an etiologic role. 
Pain often is reported worse after prolonged stand- 
ing; 3 of the present patients had recently lost con- 
siderable weight. 

Three of the authors’ patients underwent surgery 
and were cured of their syndrome. 

When segmental interstitial atrophy has occurred, 
an upper pole partial nephrectomy may be required. 
Otherwise, the more conservative choice between 
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infundibuloplasty or infundibulopyelostomy may be 
curative. 

In the presence of intense pain, or progression 
which might lead to chronic atrophy, surgery should 
be considered, and the radiologist's evaluation is 
important.—.//an E. Oestreich, M.D. 


OnREz, Ivo, and AnnAMs, HennEnT L. Tem- 
porary occlusion of the renal artery: effects 
and significance. Radiology, Sept., 1972, 704, 
$45-556. (Address: Herbert L. Abrams, 
M.D., Department of Radiology, Harvard 
Medical School, 25 Shattuck Street, Boston, 
Mass. o2115.) 


À number of experimental and clinical studies of 
the collateral circulation. produced by stenosis or 
occlusion of the renal artery have been undertaken. 
In this article the authors have studied the effects of 
varying periods of renal artery obstruction in dogs 
and its effect on renal function. Control renal arterio- 
grams were first obtained on each animal. Occlusion 
was then achieved by introducing a Kifa gray cathe- 
ter with preformed tip into the renal arterial lumen 
or by inflating the balloon of a modified Rashkind 
balloon catheter with curved tip. Catheterization 
was performed via the femoral or left carotid 
artery. The authors also describe 2 case studies of 
patients whose renal arteries were inadvertently ob- 
structed during renal arteriography. 

The pathways of renal collateral circulation were 
significantly different in each experimental animal. 
The second, third and fourth lumbar arteries, superior 
and inferior capsular arteries, phrenicoabdominal 
artery, and periureteral vessels were the most com- 
mon sources of collateral circulation. The collateral 
pathways used in renal ischemia depend not only 
upon anatomic variations, but also the site and ex- 
tent of renal artery occlusion. The morphologic and 
functional characteristics of renal angiography dur- 
ing temporary occlusion of the renal artery are simi- 
lar to the findings seen in hemorrhagic hypotension. 
Changes in the distribution of intrarenal blood flow 
were associated with cortical ischemia and abnormal 
accumulation of contrast material in the intercortical 
and medullary zones. In this study the findings sug- 
gest that the redistribution of intrarenal blood flow 
during temporary occlusion of the renal artery is 


renal cortex by preglomerular vasoconstriction, but 
also with rapid renal vein visualization. In 1 dog, 
who had 2 renal arteries in which only the caudal 
artery was temporarily occluded, although contrast 
material had been injected simultaneously into both 
arteries, there was evidence of profound damage only 
in the segment supplied by the occluded artery. 

In renal injury due to the contrast agent, there is no 
distinct correlation between the dose and concentra- 
tion and the extent of damage. However, the authors 
feel that the contrast agent is more damaging when 
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the circulation is impaired, probably because the 
"contact time" with the vessel wall is prolonged. In 
this study, when the lumen of the renal artery was 
mechanically occluded, there was angiographic vis- 
ualization of the renal venous svstem to the level of 
the subcortical arcades. 

There are significant individual variations in the 
sources and pathways of the renal collateral circula. 
tion after acute renal arterial occlusion. The more 
distal the occlusion from the origin of the renal ar- 
tery, the more chance there is for collaterals to orig- 
inate from the aorta or the proximal part of the renal 
artery. Unintentional occlusion of the renal artery 
during selective catheterization and injection of con- 
trast material into the occluded artery may result in 
irreversible damage to the renal parenchyma. 

The authors recommend that catheters with end 
holes, pressure monitoring, control of back.flow at 
regular intervals and controlled test injections of con- 
trast media may prevent unintentional occlusion of 
the renal artery.—£. Y. Schoolar, M.D. 


SANDERS, Rocer C., Textor, Joun H., fe., 
and Bowerman, Jack W. Bladder intra- 
mural gas following transurethral prostatec- 
tomy. Brit. T. Radiol, Dec., 1972, 45, 902- 
904. (From: Department of Radiology, 
Johns Hopkins Hospital, Baltimore, Md; 
Department of Urology, Virginia Common- 
wealth University; and Institute of Ortho. 


Gas in the wall of the urinary bladder occurs in the 
presence of cystitis, particularly if the patient is a 
diabetic, with an Escherichia coli infection, and gas is 
seen in the urinary bladder after trauma. The authors 
encountered gas in the bladder wall shown on a film 
study of the abdomen a few hours after transure- 
thral prostatectomy in which inadvertent perforation 
of the gallbladder occurred. 

Subsequently 14 uncomplicated uninfected pa- 
tients were examined 1 hour after transurethral re- 
section of the prostate and an additional 6 were ex- 
amined 18 hours after the operation. In the former 
group Intramural bladder gas was shown in 2, and in 
the latter, in 1. In all 3 in which intramural! air was 
observed, a considerable amount of prostatic tissue 
had been removed and it is possible that the prostat- 
ic capsule was breached. No other likely basis for 
the presence of the gas was demonstrated. 

The authors feel that the presence of the gas is the 
result of gas formed by the increase in temperature 
when the cutting edge of the instrument is used. 

The presence of gas in the bladder wall does not 
indicate poor operative technique, particularly when 
adequate transurethral resection has been carried 
out. The presence of intramural air without other 
evidence of abnormality is thus not of pathologic 
significance.—E. Frederick Lang, M.D. 
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Nervous SYSTEM : 


Dyrnpyian, R., Copuicnon, J., THERon, J., 
MERLAND, J. J., and Hovuparp, R. L'embo- 
lisation en neuro-radiologie vasculaire: tech- 
nique et indications a propos de 30 cas. (The 
embolization in vascular neuroradiology: 
technique and indications based on 30 cases.) 
Presse méd., Sept., 1972, I, 2153-2158. (Ad- 
dress: Prof. R. Djindjian, Département de 
Neuro-Radiologie, Hôpital Lariboisiére, 2, 
rue Ambroise-Paré, F 75010, Paris, France.) 


Difficulties during surgical management of highly 
vascular lesions of the nervous system can be di- 
minished or avoided by interventional neuroradiology 
in appropriate lesions. Surgery at too great a dis- 
tance from a lesion leaves the possibility of re-estab- 
lishment of arterial supply, while operation quite 
close may entail considerable risk. If iatrogenic em- 
bolization could suppress the blood supply of only 
the lesion, it would be preferable. Even without com- 
plete obliteration, the surgery can be made easier, 
and a high risk candidate may receive clinical ame- 
lioration. 

The Seldinger femoral technique is preferred. This 
route permits catheterization of terminal branches of 
the external carotid artery, and seems less traumatic 
for a large needle puncture than a carotid puncture. 
Small resorbable sponge-like material is injected as 
superselectively as possible, to cause local thombi 
where it lodges. 

Spinal cord lesions, especially angiomas and hem- 
angioblastomas, are easily embolized via the ostium 
of the appropriate intercostal artery, if the supply 
locally is by the posterior spinal route. The procedure 
is safe for those lesions locally supplied by the an- 
terior radiculomedullary arteries only in the cer- 
vical region, where there is multiplicity of supply. If 
the artery of Adamkiewicz supplies, very tiny par- 
ticles are used to only partially occlude a mass while 
avoiding wider ischemia. 

The authors believe that the risk of unwanted 
ischemia is too great to recommend embolization 
within the internal carotid system, until more selec- 
tive techniques become possible. On the other hand, 
the external carotid system can be superselected 
without risk of cerebral ischemia, and may well bene- 
fit from embolization in treatment of A-V fistulas, 
angiomas, or tumors of high vascularity.—/an E. 
Oestreich, M.D. 


Apvams, F. G., and Warp, P. Value of lateral 
decubitus screening in myelography. Clin. 
Radiol., Oct., 1972, 23, 427-433. (From: De- 
partment of Radiology, the Royal Infirmary, 
Sheffield, England.) 


By means of § cases the authors demonstrate the 
value of lateral decubitus screening in myelography. 
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The method is of value in the detection of laterally 
placed lesions, in eliminating flow defects in the dor- 
sal region, and in demonstrating that not all appar- 
ent blocks, as shown by conventional myelography, 
are complete. The method is also of value in examin- 
ing patients with a severe kyphosis. 

Reproductions of 14 roentgenograms are used to 
demonstrate the value of this procedure.—Fohn H. 
Harris, M.D. 


SKELETAL SYSTEM 


Barrey, Harry L., GABRIEL, SISTER Mary, 
Hopason, A. R., and Suin, J. S. Tubercu- 
losis of the spine in children: operative find- 
ings and results in one hundred consecutive 
patients treated by removal of the lesion 
and anterior grafting. 7. Bone & Joint Surg., 
Dec., 1972, 54-4, 1633-1657. (Address: 
H. L. Bailey, M.D., 288 Limestone Street, 
Lexington, Ky. 40508.) 


One hundred consecutive children between the 
ages of 1 and 10 who had proven tuberculosis of the 
spine underwent excision of all diseased tissue with 
anterior fusion. Sixty-three of the children were 
males and 37 females. The average follow-up re- 
ported in this paper was 8 years and 2 months. Forty- 
three of the patients had some degree of paraplegia 
on admission. Most of the lesions were in the thora- 
columbar region with one in the cervical region and 
$ patients had double lesions. Seventy-three per cent 
of the patients had 3 or less vertebral bodies in- 
volved. The ninth thoracic vertebra was the most 
frequently collapsed in the series as a whole. Ninety- 
six of the patients had some degree of kyphosis, most 
frequently in the thoracic spine. Thirty-four patients 
had scoliosis of some degree. When anterior vertebral 
scalloping was evident on roentgenography, tubercu- 
lous abscess involvement was found surgically. All 
cases showed some degree of narrowing of the inter- 
vertebral spaces and sequestra were found in 71 pa- 
tients. Forty-five patients had tuberculosis at sites 
other than the spine. 

Various surgical approaches were described in the 
different regions of the spine. Posterior fusion in 
conjunction with anterior fusion in an unstable spine 
because of extensive disease was also described in 13 
patients. Chemotherapy preoperatively averaged 34 
months with postoperative chemotherapy for 1 year 
and 10 months. Following completion of the post- 
operative chemotherapy, isoniazid was often given 
for 6 months. The average period of postoperative 
immobilization was 54 months. 

At operation 88 of the patients had abscess and 12 
patients had lung penetration. Complications were 
relatively few with re-operation due to persistent 
infection required in only 1 patient and fracture of 
the graft in 12 patients. In the majority of these cases 
this was attributed by the authors to having left a 
major portion of the intervertebral disk in the inter- 
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spaces which were fused. There were 4 patients who 
had stable nonunions and 10 patients in whom un- 
stable nonunions occurred and over-all follow-up 
revealed a full working capacity in 94 patients and 
partial in 6. There were 26 patients in the whole 
series with nonunion and 19 of these patients had an 
increase in kyphosis, 4 had loss of height and 3 had 
nonunion which was subsequently corrected by 
growth of the vertebral bodies within the fusion 
mass. 

The authors’ survey of the literature is reported in 
their discussion. From the many different series 
which have been done they conclude that a com- 
pletely valid comparison of the various treatments 
of Pott’s disease in children by their method of de- 
bridement and anterior fusion with other nonopera- 
tive methods and treatment by posterior fusion is 
probably not possible, since the latter methods were 
employed for the most part prior to the advent of 
antituberculous therapy. They conclude that the 
most effective method of dealing with Pott's disease 
is the technique described in this report-——Rodert P. 
Andrews, M.D. 


Grieco, MacmagL H. Pseudomonas arthritis 
and osteomyelitis. 7. Bone & Joint Surg., 
Dec., 1972, 54-44, 1693-1704. (From: Allergy 
and Infectious Disease Section, Department 
of Medicine, St. Luke's Hospital Center, 
New York, N. Y.) 


Pseudomonas arthritis and osteomyelitis have not 
been common occurrences, but in this article 5 cases 
at a single hospital over 18 months are reported and 
4 of these cases were considered to represent hospital 
acquired infection. The 5 cases ranged in age from 17 
to 74 years with underlying disease such as arterio- 
sclerotic heart disease, chronic pyelonephritis and 
viral hepatitis present as prior debilitating consid- 
erations. In all patients the Pseudomonas osteo- 
myelitis appeared to develop secondary to a con- 
tiguous focus of infection: in the tibia, knee, hip, 
lumbar spine, and sternum. In 4 patients infection 
developed following bone trauma. 

The roentgenographic findings were characteristic 
of osteomyelitis and included osteolysis, periosteal 
reaction and osteoblastic activity. 

Treatment resulted in apparent cure in 4 patients 
and 1 probable treatment failure was lost to follow-up. 

Although about half of all osteomyelitides are 
associated with a contiguous focus of infection, all 
of the patients infected with Pseudomonas aeruginosa 
developed in this manner. In all the patients the 
presence of fever was related to the duration of the 
disease and the most frequent symptom was pain in 
the area of infection. 

Although control of infection was achieved with 
antibiotics, large doses of antibiotics, in particular 
carbenicillin and gentamycin, seemed to be most 
effective and with combined use possibly are syner- 
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gistic. Saucerization was required in 3 of the patients 
who responded to treatment and closed irrigation 
with antibiotics was included in the therapeutic pro- 
gram in 3 of the patients.—Rodert P. Andrews, M.D. 


GaTTEREAU, ANTOINE, DAVIGNON, JEAN, 
LANGELIER, MICHEL, and LEvesque, HENRI 
Pavut. An improved radiological method for 
the evaluation of Achilles tendon xanthoma- 
tosis. 7. Canad. M. A., Jan., 1973, 706, 39-42. 
(Address: Dr. Antoine Gattereau, Clinical 
Research Institute of Montreal, 110 Pine 
Avenue West, Montreal 130, Quebec, Can- 
ada.) 


Xanthomatosis has long been recognized as the 
most common and one of the most readily detectable 
signs of hyperlipidemia. The presence and increase 
or decrease in size of the xanthomas have been used 
in evaluating treatment of hypercholesterolemia. 
Soft tissue roentgenograms have been used for detec- 
tion and measurement of xanthomas. 

The authors describe a standardized method for 
measuring the thickness of the Achilles tendon which 
is reproducible and simple to carry out. The fre- 
quency of xanthomas in the Achilles tendon and the 
unsuspected diffuse xanthomatosis in this tendon 
give these measurements clinical significance. 

A lateral roentgenogram is made of each ankle 
using mammographic technique. This permits easy 
measurement of the anteroposterior diameter of the 
Achilles tendon, as outlined by retrotibial fat from 
before, and subcutaneous fat from behind, at a stan- 
dardized distance of 8 cm. above the lowest point of 
the tuberosity of the calcaneus. The normal antero- 
posterior diameter for males is 6.52 mm. and for 
females it is 5.38 mm. Repeated measurements in 
normals are accurate to within o. mm. In hyper- 
lipidemic males of Type rt, according to the criteria 
of Fredrickson ef al., the measurement was 9.48 and 
for females it was 12.05 mm. 

The authors suggest that the upper limit of normal 
for the anteroposterior diameter of the Achilles 
tendon is 6.9 mm. for males and 5.9 mm. for females. 
The correlation coefficient for Achilles tendon thick- 
ness and plasma cholesterol concentration is 0.854 
for females and 0.632 for males.—E. Frederick 
Lang, M.D. 


GENERAL 


Gros, CH., QUENNEVILLE, Y., and HUMMEL, Y. 
Diaphanologie mammaire. (Diaphanology of 
the breast.) F. de radiol., d'électrol. et de méd. 
nucléaire, April 1972, 53, 297-306. (Ad- 
dress: Pr. Ch. Gros, Service Central de 
Radiologie, C.H.U., F.67-Strasbourg, France.) 
Since sophisticated transilluminators, with a water 


cooled powerful source, have become available, their 
use for breast diagnosis (diaphanology) can again be 
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considered. Each breast is viewed visually and photo- 
graphically in semidarkness. 

The patterns of normal breasts are: (a) clear and 
homogeneous, from the uniform adipose breasts of 
obese or old women; (b) opaque, from the fibrocystic 
breasts of pregnant or young women; and (c) hetero- 
geneous, in cases of intermediate structure. 

Pathologic lesions or their increased blood supply 
may often be identified. Color examples are shown. 
In the specific entity of hemorrhagic fluid collections 
after trauma, diaphanology can reveal a lesion which 
cannot be discovered by the usual other diagnostic 
modalities. Cysts distended with fluid are hard to 
palpate. However, if the liquid does not distend the 
walls, they are soft. If these soft cysts are filled with 
hemorrhagic or clear liquid, diaphanology may be e- 
quired for recognition. 

The technique is a painless, bloodless modality 
which in certain instances complements the other 
methods of investigation of the breast.—4/an E. 
Oestreich, M.D. 


Winter, Tuomas Q., and Pearson, Kent D. 
Systemic sporothrixosis. Radiology, Sept., 
1972, 704, 579-583. (Address: Thomas Q. 
Winter, M.D., Department of Radiology, 
University of California School of Medicine, 
San Francisco, Calif.) 


Sporotrichosis is a rare, chronic, fungal infection 
caused by Sporotrichum schenckii, and for the most 
part produces localized ulcerating cutaneous lesions. 
In rare instances, the disease may spread deeper than 
the subcutaneous tissue and involve the skeletal sys- 
tem, the lung, and other viscera. In such cases the 
disease is referred to as systemic sporotrichosis. 

The authors reviewed 5 such cases at the National 
Institutes of Health in Bethesda, Md. and present 
the roentgenographic appearances seen in these 
cases. 

The findings in these cases, and in reviews by other 
authors, indicate a high percentage of bone and joint 
involvement, with the knee, wrist and hand, ankle, 
and elbow being the most frequently involved areas. 
The bone and joint involvement is usually found 
together. Articular involvement is typically charac- 
terized by loss of the joint space, joint effusions, 
irregularity of the articular margins and surrounding 
soft tissue swelling. Adjacent bone destruction may 
be a prominent feature. Osteoporosis is not seen often 
and may help in differentiating sporotrichosis from 
tuberculous arthritis. Calcifications within the joint 
may be seen and occur from periarticular bone frag- 
mentation. Periarticular erosions also may occur and 
indicate a chronic synovitis. Involvement of the small 
joints of the hands and feet helps in differentiating 
this entity from other types of infectious arthritis, 
and the extreme chronicity of the infection, which 
may extend over several years, also helps exclude 
most other infections. Skeletal sporotrichosis must 
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be differentiated from tuberculosis, blastomycosis 
and other fungal infections, osteomyelitis, bacterial 
arthritis, and destructive rheumatoid arthritis. 

Lung involvement, manifested by cavitation, fibro- 
nodular infiltrates, pleural effusions, and hilar lymph- 
adenopathy may have an appearance identical to 
other chronic fungal infections and may co-exist with 
pulmonary tuberculosis and/or sarcoidosis. 

The diagnosis of sporotrichosis is generally made 
by culturing the Sporotrichum schenckit organism, 
but can also be demonstrated histopathologically. 
The current treatment of choice for this systemic dis- 
ease consists of the use of amphotericin B, adminis- 
tered systemically or by direct intraarticular injec- 


tion.—Donald N. Dysart, M.D. 


RADIATION THERAPY 

Heruirzka, ALFRED J., Bapruppoya, Mo- 
HAMMED, and Duge, Voker E. Clinical 
and pathologic features of Burkitt’s lymph- 
oma. Surg., Gynec. & Obst., Jan., 1973, 736, 
81-86. (From: Departments of Surgery and 
Pathology, St. Joseph Mercy Hospital, 
Mason City, Iowa.) 


Burkitt in 1958 described a highly malignant 
lymphoma which had a marked predilection for the 
jaw and abdominal viscera of African children. This 
disease has received widespread attention because of 
its potential curability by chemotherapy, and 
marked geographical distribution being confined to 
malaria-infested equatorial areas. A herpes-like virus 
has been demonstrated in cell lines derived from this 
tumor, leading many to consider this condition as 
the prototype for viral induced neoplasia in man. 

Ten cases occurring in Iowa and Wisconsin are 
reported. The mean age at the time of diagnosis was 
7 years, 2 months. The youngest patient was 3 years 
old and the oldest was 14 years old. There were 8 
males and 2 females. Eight had presenting symp- 
toms referable to the gastrointestinal tract. Three of 
these patients had intussusception with severe lower 
abdominal pain, rebound tenderness and distention. 
The other 5 presented with generalized symptoms 
including bloating, nausea, anorexia and diarrhea. Of 
these last s, 4 had palpable masses. The fifth had 
ascites. Two patients presented initially with head 
and neck symptoms. One had a congested nasal pas- 
sage and an enlarged tonsil. The other had a mass in 
the neck. Delay of diagnosis was between 1 day and 
4 weeks. 

Seven patients underwent intravenous urography. 
'This was normal in 3, 2 had ureteral obstruction and 
hydronephrosis, 2 had distortion of the collecting 
systems suggesting intrarenal tumor. Three patients 
had pedal lymphangiograms which were normal 
despite retroperitoneal tumor. Barium enema ex- 
amination demonstrated an irregular constricting 
tumor mass in I patient. 

All specimens presented a similar histologic picture 
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characterized by a monotonous, uniform overgrowth 
of tumor cells. 

The mean survival in the 8 patients who died was 
5.4 months. Complete surgical removal of the mass 
was not accomplished in any of the patients. Cyclo. 
phosphamide (cytoxan) alone or in combination with 
other antimetabolites was given in all patients. Three 
patients showed no response to cyclophosphamide. 
The other 5 had remissions prolonging life up to 13 
months. All ¢ children with initial remissions devel- 
oped a tumor at sites different from the original, 
usually in the central nervous system or bone mar- 
row. Five patients received radiotherapy. In 2 where 
it was directed at the primary tumor, both patients 
survived. In the other 3 it was given as a last resort 
and had no beneficial effect. 

Several articles report that Burkitt’s tumor is 
multifocal. 

From their experience and review of the literature, 
the authors suggest 2 treatment guidelines: (1) radi- 
cal surgical procedures should not be attempted; and 
(2) residual tumor should be given a trial of radio- 
therapy in conjunction with cyclophosphamide.— 
Frederick P. Stitik, M.D. 


Wang, C. C. Management and prognosis of 
squamous-cell carcinoma of the tonsillar re- 
gion. Radiology, Sept., 1972, 104, 667-671. 
(Address: Department of Radiation Medi- 
cine, Massachusetts General Hospital, Bos- 
ton, Mass. 02114.) 


The tonsillar region includes the anterior faucial 
pillar, the retromolar trigone and the tonsillar fossa. 
Squamous cell carcinoma arising from these sites is 
relatively common, and, in the head-and-neck cate- 
gory, it is second in frequency to carcinoma of the 
larynx. 

This paper reports 262 patients, who were treated 
for carcinoma of the tonsillar region at the Massa- 
chusetts General Hospital and Massachusetts Eye 
and Ear Infirmary from 1957 to June, 1968, inclusive. 
All patients had histologic confirmation, were treated 
with radical radiation therapy, and were followed at 
least 3 years. The TNM system was used to stage all 
cases. 

Of these 262 patients, 107 had carcinoma of the 
anterior faucial pillar and retromolar trigone, and 
155 had carcinoma in the tonsillar fossa. They are 
divided into these 2 groups, because the patterns of 
spread from each is so distinct. The incidence and 
character of the metastatic spread, response to radio. 
therapy, and prognosis are presented for each group, 
as well as a description of the radiotherapeutic ap- 
proach, dose, and subsequent complications. 

It is concluded that lesions arising in either ana- 
tomic site are radioresponsive and irradiation should 
be the initial treatment. Early lesions are easily con- 
trolled (over half of patients treated were disease 
free for more than 3 years). Patients with larger 
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lesions do not do as well (less than 20 per cent). In 
patients with metastatic lymph nodes from carci- 
noma of the tonsillar fossa, radiation therapy alone 
may afford complete control (unlike metastatic 
lymph nodes from lesions arising in the anterior 
faucial pillar and retromolar trigone, as well as other 
squamous cell carcinomas of the head and neck, 
where neck surgery is required). The principal failure 
of radiation therapy is its inability to sterilize ad- 
vanced primary disease. Ín these cases, surgical re- 
moval of the postirradiated primary site should be 
considered (especially in those cases where the lesions 
are in the anterior faucial pillar and retromolar tri- 
gone). Therefore, close cooperation between the 
radiotherapist and the surgeon is highly desirable.— 
Paul M. Kroening, M.D. 


Cox, James D., GINGERELLI, FRANK, Ream, 
Norman W., and Maier, Joun G. Total 
pulmonary irradiation for metastases from 
testicular carcinoma, Radiology, Oct., 1972, 
705, 163-167. (Address: James D. Cox, 
Chief, Radiation Therapy Service, Division 
of Radiation Therapy, Georgetown Univer- 
sity Hospital, 3800 Reservoir Road, N.W., 
Washington, D. C. 20007.) 


Treatment with cytotoxic drugs is the usual ther- 
apy in patients with pulmonary metastases from 
testicular carcinoma, found either at the time of 
presentation, or following surgery and irradiation. 
However, the combination of total pulmonary ir- 
radiation and chemotherapy, although successful in 
children with Wilms’ tumor, has not been utilized in 
adults with metastatic carcinoma to lung, because 
these tumors are felt to be less radioresponsive, and 
thus, the intensity of irradiation necessary for results 
might lead to unacceptable pulmonary complica- 
tions. 

This paper reports the results obtained over a 4 
year period in a small group of patients selected for 
total pulmonary irradiation at Walter Reed General 
Hospital in attempts to control metastases from 
testicular carcinoma. 

Both lungs were entirely irradiated in 11 such 
patients. In 6 of these, chemotherapy alone had been 
unsuccessful. Actinomycin D was combined with 
irradiation in 8 patients. Midplane supervoltage 
doses up to 2,100 rads in 3 weeks were well tolerated. 
All evidence of pulmonary metastases disappeared 
in 6 patients. In 3 others, reduction in metastatic 
size was marked, but brief. All 4 previously untreated 
patients who received irradiation and concomitant 
actinomycin D had complete responses, with 2 re- 
maining free of pulmonary disease for prolonged 
periods. One of the 4 is alive with no evidence of 
disease 3 years after irradiation. This patient is re- 
ceiving maintenance chemotherapy. 

The authors stress the prudence of sequential 
irradiation of the 2 lungs rather than simultaneous 


treatment when such treatment is combined with 
chemotherapeutic agents. 

Although they felt it impossible to determine to 
what extent actinomycin D and irradiation were 
additive in their patients, a complete response oc- 
curred in all their patients who were previously un- 
treated for their pulmonary disease. They conclude 
that such therapy may prove advantageous, particu- 
larly when maintenance chemotherapy 1s utilized, 
and suggest that such possibilities are worthy of 
further investigation —D. E. Marley, Tr., M.D. 


MaNaLE, BERNARD L., and Brower, THOMAS 
D. The significance of bacterial flora in car- 
cinoma in chronic osteomyelitis. Surg., 
Gynec. & Obst, Jan, 1973, 730, 63-64. 
(From: Department of Surgery, University 
of Kentucky Medical Center, Lexington, 


ky.) 


Ten patients with chronic osteomyelitis and sub- 
sequent malignant degeneration are reported. Nine 
had frank cancer, the other had pseudoepithelioma- 
tous hyperplasia. The average duration of symp- 
toms of osteomyelitis was 50.5 years. Six presumably 
had hematogeneous osteomyelitis by history. The 
wound was cultured prior to operation while the 
patient was not being treated with antibiotics. Only 
1 of these patients grew Staphylococcus aureus (the 
patient with pseudoepitheliomatous hyperplasia). 
Staphylococcus aureus is commonly cultured in pa- 
tients with chronic osteom yelitis despite the duration 
of the infection and repeated courses of antibiotics. 
Gram-positive cocci, however, were seen on gram 
stain in nearly all cases. 

The authors surmise that the pathogens were in- 
deed present, but were unable to reproduce rapidly 
and, therefore, became indolent because of local 
conditions produced by the cancer. Possibilities in- 
clude changes in oxygen tension, tissue pH, or com- 
petition for a substrate. In the absence of the usual 
clinical manifestations of malignant degeneration 
such as pain, foul odor, increased or bloody discharge, 
fungating mass or pathologic fracture, a change in 
bacterial flora may be a clue to occult malignant 
degeneration.—-Frederick P. Stiti£, M.D. 





FELDMaN, Friepa, and Norman, Davin. 
Intra- and extraosseous malignant histio- 
diology, Sept., 1972, 704, 497-508. (From: 
Department of Radiology, College of Phys- 
icians and Surgeons, Columbia—Presby- 
terian Medical Center, New York, N. Y.) 
The authors studied 20 cases of malignant histto- 

cytoma with skeletal involvement and discuss the 

pathologic, clinical, and roentgenographic features of 
the disease. They reviewed the history and histo- 
pathology of the many forms of the disease and the 
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confusing array of names which have been attached 
to its variations. 

'Those lesions emphasized in this article involved 
bone, either primarily or by direct extension from 
adjacent soft tissue. Histologically, the tumors gen- 
erally could be categorized by the predominant cell 
pattern: (a) malignant fibrous xanthoma type; (b) 
malignant fibrous histiocytoma type; (c) malignant 
histiocytoma type; and (d) malignant giant cell 
tumor type. Most tumors contained some or all 4 
subtypes and no prognostic significance could be 
related to the predominance of a particular cellular 
pattern. The difficulty in predicting malignant poten- 
tial of a lesion based upon its cytologic features is 
emphasized. Size, local aggressiveness, and mitotic 
activity are not always definitive criteria for dis- 
tinguishing benign and malignant lesions. 

In reviewing the clinical features of the disease, 
the authors include a total of 80 cases, of which the 
20 with skeletal involvement are a portion. Clini- 
callv, the most common presenting complaint was à 
mild and intermittently painful mass which had been 
present for a year or less. Of the 20 with bone in- 
volvement, 14 demonstrated distant osseous metas- 
tases during the course of the disease. 

Roentgenographically, both primary and meta- 
static osseous lesions were mostly purely lytic with 
moth-eaten and geographic patterns of destruction. 
'The lesions usually had ragged, poorly-defined mar- 
gins and showed no evidence of internal trabecula- 
tion. Periosteal reaction was seen in g instances. A 
total of 14 pathologic fractures in 10 patients was 
observed, 

Differential diagnostic possibilities of the bone 
lesions are discussed. A history of a soft tissue tumor 
of an extremity or the chest wall, which histologically 
looks like a fibrous or xanthomatous lesion, may be 
a helpful clue to the diagnosis. Even in apparently 
benign lesions, prognosis must be guarded. Zohn M. 
Stoebner, M.D. 


HanniNGTON, Kevin D., JOHNSTON, James Q., 
Turner, Roperick H., and Green, Davin 
L. The use of methylmethacrylate as an 
adjunct in the internal fixation of malignant 
neoplastic fractures. Y. Bone © Joint Surg. 
Dec., 1972, 54-A, 1665-1676. (Address: 
K. D. Harrington, M.D., 3899 Sacramento 
Street, San Francisco, Calif. 94118.) 
Methylmethacrylate in the management of patho- 

logic fracture is suggested as a possibility because of 

dificulty commonly encountered when trying to 
stabilize such fractures and to permit healing and 
firm moulding. In the cavity left following curettage 
of the tumor, moulding can occur once the methacry- 
late has polymerized re-establishing skeletal con. 
tinuity. The use of this technique in 30 patients is 
reported with femoral involvement in 26 of the cases, 
the tibia in 5, the humerus in 2 and the acetabulum 
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in 2. Sixteen patients had metastatic breast tumors, 
and other sites represented included 4 with reticulum 
cell sarcoma, 3 with cancer of the bowel and 2 with 
cancer of the kidney. Twenty-eight patients regained 
the ability to walk and 2 remained bed-ridden but 
enjoyed relative freedom from pain following com- 
pletion of the surgery. In only 1 patient was re- 
operation necessitated by failure of internal fixation. 
Nine patients had a prosthetic replacement of the 
femoral head and neck. 

After tumor curettage the medullary canal of the 
bone was enlarged sufficiently to allow the methacry- 
late to cover the entire prosthesis stem. The tech- 
nique of curettage permitted maximum contact be- 
tween the methacrylate and the cortical bone, and 
the union was accomplished with either the slow- 
curing Cranioplast or the more commonly used sur- 
gical simplex P under hypothermic conditions. 
Examples of several of the cases are presented in- 
cluding intertrochanteric and subtrochanteric frac- 
tures of the femur. 

In their discussion, the authors make the point 
that the primary benefit of this technique is the 
rapid return of the incurable patient to an active 
status with full weight bearing on the extremities 
permitted as soon as incisional tenderness allows. 
The average time from operation to commencement 
of full weight bearing was 7 days and with the void 
in the bone filled by methacrylate progressive set- 
tling of the fracture fragments or angulation at the 
fracture site did not occur. Since the life expectancy 
of these patients Is short, the use of the technique is 
justified even though the placement of methacrylate 
effectively prevents healing of the fracture. In 16 
patients who received local irradiation postopera- 
tively, no compromise of the clinical effects sought 
by surgery was noted and there were no significant 
changes in tissues which could be attributed to inter- 
action between radiation and the metal or cement. 

In the authors’ summary, they point out that this 
method achieves immediate solid fracture immobil- 
ization with consequent alleviation of pain, early 
active joint motion, and early weight bearing. AI- 
though true fracture healing probably does not occur, 
in only 1 patient did fixation failure take place.— 
Robert P. Andrews, M.D. 
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ADELSTEIN, A. M., and Donovan, J. W. 
Malignant disease in children whose mothers 
had chicken pox, mumps, or rubella in preg- 
nancy. Brit. M. F., Dec., 1972, 4, 629-631. 
(Address: A. M. Adelstein, M.D., Chief 
Medical Statistician, Office of Population 
Censuses and Surveys, London WC2R 1LR, 
England.) 


To test the hypothesis that leukemia may follow 
virus infection in pregnancy, deaths of children born 
in I951 and 1992 after pregnancies in which the 
mothers suffered virus infections were examined. The 
virus infections included were chicken pox and 
mumps at any stage of gestation and rubella in the 
first 18 weeks. Deaths in the children between the 
ages of 2 and 19 years were considered, and the total 
number of mothers with virus infections was 1,006. 
Of these 270 had chicken pox, 433 had mumps, and 
303 had rubella in the first 18 weeks. 

From all causes in all groups, 9.09 deaths were 
expected, and 7 were found. The causes of death 
among children of mothers with rubella were not 
remarkable. Both deaths in children from mothers 
who had suffered from chicken pox were as a result of 
leukemia, and this is a statistically significant excess. 
The causes of death in children whose mothers had 
contracted mumps were noteworthy because of their 
rarity, one being from Still’s disease and the other 
from Ewing’s sarcoma. 

These findings are in agreement with conclusions 
which have been reported by others, that cases of 
influenza in pregnancy were followed by a greatly 
increased number of diagnosis of leukemia in the 
children. Others report leukemia following other 
virus infections, such as maternal infectious hepati- 
tis, herpes zoster, and lymphoblastoma after 
rubella. 

In these reports of the development of influenza 
followed by leukemia in the child, the influenza oc- 
curred as early as 12 weeks and as late as 36 weeks 
of gestation. In the case of the 2 mothers reported 
here, the chicken pox occurred in the twenty-third 
and the twenty-fifth weeks of pregnancy.—E£. 
Frederick Lang, M.D. 
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secondary to cytotoxic therapy for child- 
hood malignancies, 664 
Hepatic artery occlusion; inferior phrenic artery 
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HyvpRoURETER and nonobstructive hydronephrosis 
associated with peritonitis (ab), 227 
HYPERBARIC oxygenation; radiotherapy of advanced 
carcinoma of oropharyngeal region under: 
interim report, 509 
HyvPERNEPHROMA, bilateral, 104 
HypERNEPHROMAS with massive arteriovenous fistu- 


las, 97 


ICRP, International Commission on Radiological 
Protection, 211 

ILEAL conduits; renography in evaluation of patients 
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INTERNATIONAL Commission of Radiological Protec- 
tion (ICRP), 211 

INTESTINAL capillariasis; new cause of malabsorp- 
tion pattern, 340 
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INTRAVENOUS CHOLANGIOGRAPHY; evaluation of renal 
function following double dose infusion, 412 
experimental evaluation of several currently 
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Special purpose 
General Electric 
systems 

answer special 
problems in 
your schedule 


Situations arise in every procedure 
schedule when special purpose systems 
best meet your needs. They can help 
relieve the pressures of patient loads: 
and, in some cases, enable you to 
extend information gathering capability. 
General Electric offers systems made 
to order for these situations. 

Here are four examples... 








acn system aesignea 

9r specific procedures to 
laximize specific 
lagnostic information 


r Radiography: 
1X-110™ 


a completely self-contained 
bile x-ray system. Lets you 
form routine radiography, 
where, with procedure 

m capability. And, includes 
power needed to drive 

If to patients, even over 
peting. 


X-110 auto/mobile x-ray 
tem is cordless; no costly 
ng needed. Instead, the 
tem utilizes three 40 volt 
<el-cadmium cell groups. 
' cells are warranted up 
ive full years. 


' cells store 10,000 mAs at 
i kVp. May be recharged to 
capacity overnight, or 

er depending on the 

ye of discharge. Because 
cordless, AMX-110 is a 
Jable emergency back-up 





AMX-110 combines a 100 mA 
rating—equivalent to 150 mA 
two-pulse conventional 
generators— and stabilized, 
low-ripple DC output up to 

110 kVp. Permits use of a 

grid for chests and radiography 
of heavy body parts. 


Push the handle down to 
activate the variable speed 
power drive; release it and the 
unit automatically brakes. 
Repeated full-power exposures 
may be made after AMX-110 
has been driven to the 
procedure site. Even clear 
across the hospital. 


For Fluoroscopy: l 
Mobile Fluoricon" 


The versatile positioning 
capability of GE's Mobile 
Fluoricon image intensifier 
permits real-time images from 
any point of view. 


Move it to bedside. To 
emergency. Surgery. Cast 
rooms. Orthopedics. ICU/CCU 
wards. For all procedures, 

the unit's crisp video 
presentation makes available 
instant information for 
on-the-spot decisions. 


Mobile Fluoricon smoothly 
tracks straight ahead or to 
either side. The C-arm rotates 


rtin tana AQNS nida t^ nida 


pinpoint the desired viewing 
area. Powered 18 inch vertical 
travel, and reversal of tube 
unit and intensifier positions, 
add positioning versatility. 





You get detailed image 

clarity, even in normal room 
light, because of a full- 
coverage 7 inch image tube, 
small 1.0 mm focal spot, 
built-in automatic brightness 
control and wide bandwidth 
video. To record areas of * 
interest, insert a 9% x 9% inch 
cassette; the unit automatically 
switches to radiographic 
radiation levels. Returns to 
fluoro levels when the cassette 
is removed. 


Now read about two more 
special GE systems... 
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for specialized 








| Maxitome™ 


It's a dual deal. Radiography 
and tomography, programmed 
with the turn of a dial, to help 
relieve the pressures of 
growing patient loads. 


Select Maxitome’s eleven 
tomographic patterns, from 
linear to pluridirectional. And, 
adjust the plane, mm by mm, 
from zero to 240 mm above 
the floating top table. 


Dial again for Bucky-quality 
conventional radiography. With 
collimation automatic, manual 


or controlled from remote. And, 


manual masking integrated 
into the table. Each procedure 
permits multiple film formats 
up to 9 on 1. 


You can also confirm patient 
position, reduce retakes, 


with intensified TV fluoroscopy. 


Angulate the tube unit to 
perform oblique view technics. 
And do off-table radiography 

... even with a vertical Bucky. 


3 Ys . The tube unit and table Bucky 


X automatically realign when 
you return to tomography. 


patient loads 


For Mammography: 
MMX™ 


This totally-integrated system 
simplifies preparation, saves 
set-up time, for mammographic 
procedures. And, its mobility 
permits expanded function 

of any radiographic room. 


MMX can localize a lesion 

in an improved detail, two 
inch diameter area. The beam 
adjusts to radiograph this 
pre-selected site at normal 
intensity; outlines and shadows 
the rest of the breast. Two 

mA ranges, high and low, 

plus major and minor kVp 
settings assure desired 
radiation penetration, to match 
patient size and/or view 
needed. 


The system's flexibility permits 
any necessary view, seated or 
supine, with simplified patient 
positioning. Provides positive 
compression of any sized 
breast, regardless of cone 
position. Includes molybdenum 
filtration and a special 
molybdenum-target x-ray tube. 
Assures transmission of the 
radiation spectrum needed for 
optimum film detail and 
contrast. 





Optional phototiming perm 
accurate reproduction of fil 
density from one examinat! 
to the next. Because MMX 
is mobile, it easily rolls out 
of the way to clear the 

radiographic table for othe 
technics and/or for parking 


And, here’s how GE 
approaches service 
for every system... 








aE service 
natches 
special talents 
o special 
Yeeds 


The whole idea is to help keep your 
yr'ocedure schedules on schedule. 
And, the reason we can live up to 
"his idea is the man who serves you. 


-e's one of more than 700 field 

service technicians ...the largest 
medical service force in North America. 
And, he's located where he can get to 
you fast with help when needed. 


You can count on the quality of that 
help because of GE's in-depth training 
regimen. At the Medical Systems 
Institute, our unique service education 
center, continual programs keep all 
GE sales and service representatives 
up-to-date. And train new men too. 


That's why you can rely on a GE 
service program tailored to your 
specific requirements. Ask your GE 
representative. He's something special. 


General Electric Medical Systems, 
Milwaukee, Toronto, Liege. 
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RECOMMENDED READING FOR RADIOLOGISTS 
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Watch for These New Books Now in Press . . . 


C] CORONARY ANGIOGRAPHY by Harold A. Baltaxe, Cornell Medical C ollege, New York City; 
Kurt Amplatz, Univ. of Minnesota Medical School, Minneapolis; and David C. Levin, Cornell Medi- 
cal College, New York City. '73, about 206 DD. 173 il, 


[] MODERN THIN-SECTION TOMOGRAPHY edited by Arnold Berrett, New York Medical Col- 
lege, New York; Sam Brunner, Gentofte Hospital, Copenhagen, Denmark; and Galdino E. Valvas- 
sori, Univ. of Illinois College of Medicine, Chicago. Foreword by Solve Welin. (2/1 Contributors) 
73, about 552 pp. (7 x 10), 496 il., 17 tables. 


[L] THE FUNDAMENTALS OF RADIOLOGICAL SCIENCE by John Hale, Hospital of The Univ. 
of Pennsylvania, Philadelphia. *'73, about 328 pp., 172 il., 3 tables 


[] TEXTBOOK OF DENTAL RADIOGRAPHY by Olaf E. Langland, Louisiana State Univ. School 
of Dentistry, New Orleans, and Francis H. Sippy, Univ. of Iowa College of Dentistry, Iowa City. 
73, about 470 pp. (634 x 934), 303 il. 


[] BILIARY TRACT SURGERY AND CHOLANGIOGRAPHY by Vernon L. Stevenson, Univ. of 
Utah Hospital, Salt Lake City. '73, about 136 pp., 41 il. 


[] COMPLICATIONS OF DIAGNOSTIC RADIOLOGY by John F. Weigen, Palo Alto Medical 
Clinic, California, and Sydney F. Thomas, Chico, California. '73, about 522 pp., 81 il., 53 tables 





12 Other Titles. . of » * * 
Special Interest... 
A) MAMMOGRAPHY (2nd Ed.) by Robert L. Egan, || ANATOMICO-ROENTGENOGRAPHIC STUDIES 


Emory Univ. School of Medicine, Atlanta. "72, 526 pp. OF THE SPINE (2nd Ptg.) by Lee A. Hadley, Syracuse 
(812 x 11), 392 il., 51 tables, $35.50 New York. '73, 560 pp. (624 x 934), 644 il., $26.00 


O ROENTGENOGRAPHY AND ROENTGENOLOGY O XRAY MICROSCOPY IN CLINICA UN 
s [] X- L AND EX- 
OF THE TEMPORAL BONE, MIDDLE EAR, AND PERIMENTAL MEDICINE by T. A. Hall, Univ. o/ 


-—- } 


MASTOID PROCESS ed Ed.) by Mb e me Cambridge, England; H. O. E. Rocket, Univ. of Gote- 
Univ. of Pittsburgh, Pennsylvania. With the Co borg, Sweden; and R. L. deC. H. Saunders, Dalhousie 
tion of Merle J. Stuart and the late Lawrence C. Cross. E us ry : ie 

j : Univ., Halifax, Canada. "72, 336 pp. (624 x 934), 125 
With a Section on Plesiosectional Tomography by Marc iL, 8 tables, $24.75 


S. Lapayowker and Margaret J. McGann Foreword by 
the late Theodore Walsh. '72, 240 pp. (8/2 x 11), 225 il., 


L2 


CISTERNOGRAPHY AND HYDROCEPHALUS: A 


$17.00 Symposium by John C. Harbert, Editor, Georgetown 

O THE PHYSICIAN'S CREED: An Anthology of Medi- Univ. Hospital, Washington, D.C. Associate Editors. 
cal Prayers, Oaths and Codes of Ethics Written and Re- David C. McCullough and Alfred J. Luessenhop, bo!) 
cited by Medical Practitioners Through the Ages by of Georgetown Univ. Hospital; and Giovanni Di Chiro, 
M. B. Etziony. '73, 192 pp. (634 x 934), 35 il., $7.50 at alee p» of Votar id i aaa apio 

s = ethesda. ontributors pA 9. (6% x 9%), 

L| ANGIOGRAPHY OF TRAUMA by Whei-Rung Fu, 309 il. (6 in full color), 66 tables, $4450 | 


Georgetown Univ. School of Medicine, Washington, 
D.C. "12, 116 pp, 76 iL, $11.75 | 


Ll 


RADIUM RECIPES FOR CUTANEOUS CANCER 


[] HEMATOPOIETIC AND GASTROINTESTINAL (The Manchester Method) by J. B. Howell, The Univ. 
INVESTIGATIONS WITH RADIONUCLIDES: Third of Texas Southwestern Medical School, Dallas, Texas. 
Annual Nuclear Medicine Seminar compiled and edited In Collaboration with W. J; Meredith and Gerald Swin- 
by Albert J. Gilson, William M. Smoak, III, and vien dell ‘72, 160 pp., 49 il., 2 tables, $14.75 
B. Weinstein, all of Univ. of Miami School of Medi- die 
cine, Florida. (28 Contributors) "72, 472 pp. (634 x = eerie: ien Delgo ell FOR TECHNI- 
934), 301 il., 37 tables, $30.00 y Samara Mowi, Wolverhampton, England. 

wee 72, 112 pp., 47 il., $5.95 


(] XERORADIOGRAPHY OF THE BREAST by John 
N. Wolfe, Hutzel Hospital, Detroit. Foreword by Wen- O APPLIED SURGICAL ANATOMY by Charles Marks, 
dell G. Scott. 72, 194 pp. (872 x 11), 242 il. (92 in full Charity Hospital, New Orleans. Foreword by William 
color), $23.50 D. Holden 772, 608 pp., 151 il. (16 in full color), $22.50 
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establishes control. 





Litton 


Profexray presents a revolution: 
ary fluoroscopic table system 
with total remote control. 


Nobody else has anything like it. 


The new Program-6 system lets yot 
work a complete gastro-fluoroscopic 
procedure without ever going back 
into the room. 


A six-cassette film magazine is 
loaded before the procedure—mixed 
sizes, 8 x 10, 10 x 12, or 11 x 14 film. 
Then, direct from the remote console, 
you handle all your programing—as 
well as table top movement: table tilt: 
collimation (automatic, for spot film) 
complete automatic exposure con- 
trol; compression; fluoroscopic and 
spot-film timing; cassette size and 
mode selection; television monitors: 
intercom. The convenience is satis- 
fying. The time-savings can be 
enormous. 


The basic Program-6 system in- 
cludes a new, over-sized 90/90 flu- 
oroscopic table with over-the-table 
tube; a cesium-iodide, dual-field 9” 
image intensifier with TV viewing; 
control console; a six-pulse, three- 
phase 800 MA generator. 


It's another part of the Profexray 
radiology revolution: equipment and 
concepts to completely overthrow 
an old order of doing things, and give 
you new standards of efficiency. ®© 


Your Profexray representative is 
ready today to fill you in on 
Program-6. Contact him, and you'll 
put an improved radiology depart- 
ment under your control. 


PROFEXRAY 


Des Plaines, Illinois 60018 


Litton technology: 
The 2nd American 
Hevolution. 


o Know The Dose 
Control The Effect 


Maintain The Standard.. 
THE RANDO PHANTOM 





For treatment planning and for comparison 
of various treatment techniques or modalities 
(e.g., moving field vs. fixed field, cobalt-60 
gamma rays vs. 4MeV X-rays, various wedge 
configurations, etc.) in the radiotherapy of a 
given type tumor, accurate measurements can 
be made with the RANDO Phantom. 


Higher accuracy and precision of the radia- 
tion dose to patients should result if phantom 
studies are used for radiotherapy. Reduced ra- 
diation doses to both patient and physician can 
be achieved in diagnostic radiology if the phan- 
tom is employed for checking procedures. 


In recent years, mounting evidence has shown 
that successful radiotherapy is dependent on 
the accuracy and precision with which the ra- 
diation is delivered to the patient. If unusual 
or difficult treatments are undertaken, add- 
itional dosimetric studies should be carried out, 
some of which are best done with a RANDO 
Phantom. 


FOR COMPLETE INFORMATION AND A NEW 
HANDBOOK, “THE RANDO PHANTOM AND ITS 
MEDICAL APPLICATIONS,” WRITE TO: 


ALDERSON RESEARCH LABORATORIES, 
390 Ludlow Street P.O. Box 1271 
Stamford, Connecticut 06904 
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CARS 

futura 2000 
The first remote 
CaSsotto-froo 
SYSTEM. 


tall starts with a cartridge 
190 feet of roll film, equal to an 
average of 1/5 exposures 
Daylight loaded simply and 
COSIIy 

From this moment on, the 
Futura 2000 performs a 
Operations automatically. And 
all from the remote conf 
console. 

You push-button select 
flm sizes and divisions. The film 
is Then cut and programmed 
through the x-ray system 
Correct size - correct exoosure - 
patient identification - exposed 
film collection and processing- 
all fast, reliable and completely 
automatic. ` 

You can quickly remove 
ihe exposed film magazine at 
any time. Once inserted i 
the automatic unloader, the 
receiver is emptied film by film 
into The automatic processor 

You can have processed 
FIM in 420 seconds. 

Futura 2000, saving y 
time; improving reliability, and 
giving you better film quality. 


Total commanó 
at the control console. 


Futura 2000's control console is completely 
solid state. With it you control every step 
of your examination. 90° / 30» tilting. Tube 
angulation and rotation. Table top 
movement. Film size and division. FIlm 
transmission and patient identification. 
Collimation. Image intensification. Mode 
selection for radiography, fluoroscopy, 
tomography or zonography. All automatic. 
All at the tios of your fingers. 

in Futura 2000, the most advancea 
remote x-ray system ever. 


CGR MEDICAL CORPORATION 
2549 Wilkens Avenue, Baltimore, Maryland 21203, (301) 233-2300 


CGR CANADA LTEE-LTD. 
500 Boulevard de l'Aeroparc, Lachute, Quebec, (514) 562-8806 
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CURIX RPI1L...the standa 


‘PIL is the new medium crisp image brilliance of Curix 
xtended latitude, 90-second — RPIL is your assurance of optimum 
x-ray film designed to re- results under a wide variety of con- 
> most subtle image varia- AGFA-GEVAERT 


all Kv ranges. The clean, 





(GEVAERT) 
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| CURIX FE 


It's only half as far ‘is 
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from start to cecum with E-Z-Paque 


Figuratively speaking it is. Because transit-accelerated E-Z-Paque passes through the 
small bowel in half the usual time. 

The reason is its built-in “chaser”. 

Since E-Z-Paque was expressly formulated for upper Gl. use, it was formulated with a 
hydrophilic smoothing agent to make it move through the digestive tract with ease. 

So, without sacrificing opacity, you get continuous flow for a puddling-free diagnostic 
pattern. 

And you can often complete a small bowel series in only 40 minutes' time. 

Try transit-accelerated E-Z-Paque for your next upper G.. examination. For time-savings 
it's unsurpassed. And for money-savings, too. You can get E-Z-Paque in its unique, spill-proof 
G.I. Cup for no more than it would cost to measure, pour and mix barium from a bulk container. 


E-Z-PAQUE 


Ready-to-use 





we 





E-Z-E PIONEERS IN G.I. RADIOLOGIC ACCESSORIES 
111 Swalm Street, Westbury, N. Y. 11590 (516) 333-8230 
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Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray o 


now you see it now you í 


With Salpix as your contrast medium, your gynecologic pa- 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 





ally no irritating radiopaque residue to produce foreign-body TRADEMAR 
reactions, yet it provides the viscosity needed for adequate «rer ce contains: 
visualization. sodium acetriz 


Contraindications: Contraindications to hysterosalpingography include the polyvinylpyrroli 


presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 

Warning: Not for intravenous use. Q ORTHO PHARMACEUTICAL CORPORATION 1970 
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Giant-Cell Tumors 


“Eccentric! Subarticular! After the epiphy- 
sis has fused!” Yet giant-cell tumors do not 
always do so! 

Classical giant-cell tumors of bone are dis- 
tinctive bone-destroying neoplasms that usu- 
ally are found in the epiphysis of long bones. 
More than half occur about the knee, the 
distal femur being affected more commonly 
than the proximal tibia. Third in frequency is 
the distal end of the forearm where the distal 
radius is especially vulnerable. By far the 
majority of giant-cell tumors are encountered 
beyond the age of 19 years; the peak inci- 
dence is the third decade of life. 

Usually, giant-cell tumors are juxta-articu- 


ant-Cell Tumor: Distal Femur. A 22-year-old 
man complained of pain for three years. Her 
centric bone lesion extends to the articulat- 

surface of the femur. Perifocal reactive 
e is minimal. The trabeculae seen within 
cystic lesion are the remnants of destroyed 
me and are not the result of (or are not 
sed by) new-bone reaction. Note the patho- 
jical fracture (arrow). 


nd caption material from the American 
diotogy- An Atlas of Tumor Radiology 
edical Publishers, inc. Reprints of this 

oris available upon request. 
Eastman Kodak Company, Dept. 740, 
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lar; rarely do they enter the joint. Eccentrically 
placed, they destroy bone asymmetrically. 
Characteristically, the advancing edges of 
the tumor elicit but little reactive bone forma- 
tion except where it thins the cortex. Here, 
the constant attempt of the periosteum to 
cover the tumor with a shell of new bone 
gives the tumor its cyst-like character. 

Far less common are giant-cell tumors of 
small bones, particularly those of the hands 
and feet. Often confused with benign cartilagi- 
nous tumors, or ordinary cysts, giant-cell tu- 
mors ought always be thought of when destruc- 
tive bone lesions are found in patients near 
19 years of age or the decade thereafter. 


Giant-Cell Tumor: 
Caicaneus. An 8- 
year-old girl had 
ankle pain for four 
years. This eccentri- 
cally placed bone- 
destroying lesion ex 
tends from the epi- 


us 
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physeal plate to with 
in one centimeter of 
the calcaneocuboid 
articulation {arrow}. 
A fairly well-defined 
zone of reactive bong 
has developed along 
the medial aspect 

of the tumor (A) with 
a barely perceptible 
layer of cortical bon 
encapsulating its 
lateral margin (B). 
(Anteroposterior 
projection of the 


marginated, bone-destroying lesion that affects the sub- 
talar joint (arrow). Moderate reactive bone envelops the 
abnormality. The septa, which are seen with difficulty 
within the tumor, are all that remain of normal trabeculae. 


Giant-Cell Tumor: Metatarsal. A 
man with a well-demons 

lesion that affects an articular surface 
A thin shell-like layer of cortical bon 


| 
ops the lesion. Delicate septa mark 
nants of the original trabeculae. 


Our commitment to quality—and to you—is ons 
the reasons you can have confidence that the Kodak 
x-ray film you use will do the job you want if to do. 
And do it well. 

And you can have equal confidence that the x-ray 
film you need for your diagnostic program is available 
from Kodak, because we give you a broad range to 
choose from—each film designed for a specific medi- 
cal radiographic requirement. 

And now, we are extending your choice with the 
new KODAK X-OMATIC Films—a totally new approach 
to improved image quality. 

Each of these films gives you the timesaving advan- 
tages of automatic 90-second process- 
ing. 

Contact your Kodak Technical Sales 

ant-Cell Tumor: Metacarpal. : Representative for a demonstration or 
ual lesion in the wrong age group (the consult your medical x-ray products 
5-year-old boy) and in the dealer. 
of a tubular bone (diaphysis 





OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


35 years of integrity 


we purchase all brand and sizes of used x-ray 
film from anywhere in the United States... and 
we pay the freight cost. 

we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 
shipment. 

our maximum market prices are gauged by the 
metals market and are adjusted continuously to 
refleci full value. 

we offer 12-month, cumulative Incentive Pay- 
ment Bonuses for consistent shipments of used 
x-ray film. You reduce storage problems, earn 
highest weight increment prices. 


write for-your computerized, up- 

to-the-hour Quotation for Purchase 

Flan that assures you of our 
pledge to give . . , Maximum 
Market Prices. 


DONALD McELROY, INC. 
9573 william street 
rosemont, illinois 60018 


Please send me COMPLAN TODAY, 


ADDRESS 


CHY 
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PHAROS 


"CURTAINED" 
ILLUMINATORS 


For Better Viewing 











V^ PHOTOREPRO 






AUTOMATIC with push-button operated motor- 
ized curtains and stepless brightness con- 
trol. 


AUTOMATIC-HI the impressive new model with 
brightness increased by 5076. 
* *o X 
PHOTOREPRO with manually operated curtains, 
built-in footswitch controlled 42.000 Lumen 
Halogen Spotlight. High Light Intensity 
(100 W.) of stepless adjustable Viewing Area. 
For General Inspection, Spot Viewing and 
Photoreproduction. 
tOo X * 
CLASSIC the manually operated standard mode! 
with 6-level or stepless brightness control, 


* * * 


HI-INTENSITY extra brightness (135 W.) 9-level 
or stepless light intensity control. 
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PHAROS== 


FOR ADDITIONAL INFORMATION: 
ie ace Contact your Xray Supply Company or 
=== VIEWING PHAROS VIEWING EQUIPMENT. 


Eum 132 MYRTLE AVE., FORT LEE, NJ. 07024 





A new Portable 
X-RAY Dosemeter 
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NEW CATALOG Send for our new, Tree, 44 page 
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One click. 


Four perfect x-rays. 
25¢, 


That’ revolutionary. 


You give us two 115V outlets anda Supply of distilled water. 
We'll give you the new Profexray 2000P Micro-Radiology System. 
You get perfectly-copied, projectable transparencies, mounted right 
into a standard computer card, just as you see here — one, two, or four 
14" x 17” films per card. The system also duplicates 35mm to 35mm or 
Jg enlarges 35mm back to 14" x 17". 






Under the Profexray "'click-plan"', we'll furnish you the camera, chemist 


to camera Cards (including film), all maintenance, service, and parts - 
G just 25€ per “click”. If you decide to purchase the equipment 
Lo we'll even rebate a hefty chunk of that. 
TN , . r 
: CN fy. Naturally, the 2000P processor camera is available 
ff / for outright purchase, rental or lease, too. 
hy #/ So you can reclaim hundreds of square feet of 
^^ P f valuable space. You can benefit from teaching-slide 


simplicity, economical duplication and distribution, 
fast retrieval, accurate random-access filing. All 
with absolutely no loss of usable information 
in the process. 


It's another part of the Litton technology 
revolution, designed to overthrow an old 
order of doing things, and make your 
department super-efficient. 


un Your local Profexray office is waiting to show 
"ry you the 2000P, and to put you in touch with 
several prestigious institutions now using the. 
system. You've got to see this one. 


LL], PROFEXRAY 
ne technology: The 2nd American Revolution. | | 


You'll think it's a snap. a. 
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While much attention is focused on radiation's effects, L-F has been devel- 
oping products to help control it. 


Our new Electronic Cassette Size Sensing Tray is one. It senses cassette 
size in use, standard or special, 5" x 7" thru 14" x17"... signals dimensions 
to other control equipment furnished by X-ray manufacturers, thereby limit- 
ing the X-ray field. Also, it will indicate when cassette has been omitted. 


It’s a kind of built-in “watchdog” for radiation conscious hospitals endeav- 
oring to remain within limits prescribed by the Bureau of Radiological 
Health. Retro-fit may be accomplished on conventional L-F Buckys or 
wherever stationary L-F grid devices are used. 


Specify L-F Size Sensing Tray for your tables. For more information, con- 
tact your X-ray equipment supplier, or write direct. 


^. LIEBELFLARSHEIM 


111 East Amity Road, Cincinnati, Ohio 45215 U.S.A. 





Here are four ways to handle your 


in-vitro and in-vivo testing requirements. 


IN-VITRO 


LOGIC'" scintillation 
well counter 


LOGIC™ is a simplified in- 
tegrated spectrometer and 
well counter that’s easy to 
operate. Most important is 
the LOGIC™ unique service 
commitment. When pro- 
blems arise, a unique service 
program goes into action and 
your unit is back in operation 
fast. Every LOGIC is 
built with solid state and in- 
tegrated circuitry to give 
greater reliability and less 
downtime. 


The LOGIC™ symptom de- 
scribing manual allows you to 
pinpoint most service prob- 
lems in minutes. A call to our 
technical representative con- 
firms or corrects your diag- 
nosis immediately. The cor- 


LKB/ Wallac 
automatic gamma 
sample changer 


The LKB- Wallac 80000 auto- 
matic sample changer handles 
a large capacity of samples to 
free your skilled staff for 
other duties. It allows long 
uninterrupted automatic runs 
with either uniform or inter- 
mixed samples. 


The sample conveyer oper- 
ates as an endless belt giving 
you fast, safe and secure 
pneumatic handling of sam- 
ples. There are two methods 
for positive sample identifica- 
tion before measurement, its 
position on the conveyer belt, 
and a binary coded cap. And, 
samples are changed in only 
10 short seconds. Data read- 
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rect plug-in circuit board ora 
replacement LOGIC™ js air 
shipped to you the same day. 
You're back in operation 
within 24 hours. In short, if 
you have trouble with a 
LOGIC™, we'll repair or re- 
place it with a service loaner 
in 24 hours or less. 





out is supplied in printed 
form or on punched tape. The 
Wallac automatic sample 
changers simple foolproof 
controls allow you to handle 
your needs efficiently and 
accurately. 


IN-VIVO 


GRAPHIC™ 
Rectilinear scanner 


GRAPHIC™ operation is 
simple. The control panel is 
designed for a logical left to 
right set-up procedure. Start 
at the left with Power On and 
work your way in a logical 
sequence to the right of the 
panel to Scan On. GRAPH- 
IC™ two-position film 
cassette allows you to scan 





LOGIC™ 
with uptake module 


By simply adding a medical 
stand and probe with colli- 
mator to either of two 
LOGIC™ models, the 111 or 
121, you’re ready for thyroid 
uptake studies. The LOG- 


IC™ modular concept pro- 


vides add-on capabilities for 
you. Buy what you need when 
you need it. And, you still get 
the unique service commit- 

ent provided only by LOG- 
CIM , ,, when problems 
arise, we'll repair or replace 
your instrument with a serv- 
ice loaner in 24 hours or less. 


ABBOTT LABORATORIES 
Radio-Pharmaceutical Products Division 
North Chicago, Illinois 60064 

Health Care Worldwide 

World's Leading Supplier 

of Radio-Pharmaceuticals 


Representative for Ap Labor-Service GmbH, Abt 
Radiopharmazeutika, 62 


Eschborn/Ts, Germany, Postfach 1245 


14" x 17" in either direction, 
across the chest or lengthwise 
along the body. GRAPH- 
IC™ will accomodate a 
variety of large scan field re- 
quirements with uniform 
ease. And, GRAPHIC™ js 
built to last requiring a mini- 
mum of service attention. It's 
so rugged that we warranty it 
for mobile operation. You 
have to be tough to work 
under these conditions. 
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And, these instruments come 
from a full-line supplier who 
assures you of a continuing 
service commitment to train 
and assist your personnel in 
all their needs. It’s our privi- 
lege to keep your Abbott in- 
struments operational. 


B 


hose involved in the profession 
have learned to rely on Picker 
s their major supplier, basēd on 
experience and service. This 
preference for Picker reflects 
our complete commitment-to 
better diagnostic x-ray, nuclear 
ES medicine, ultrasound, gamma 
therapy, and supplies. 


When it comes to service, Picker] 
has the largest organization— 
over 1,000 strong! Commitment. § 
Expertise. Service. Picker has 
them all becau our business is | 
to.Serve your p i 
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PICKER 


ONE OF THE C..T. COMPANIES 





